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veiling years. It htw JiQcl mixed origiiiw, re/leeling, tin l)i'‘ rme Jin/irl, tlie 
voluntary initiation of menHun“H directed Uiwnrtl llm irniirovi-ifif-iil nf 
social conditions, nnd, on the other, n nvi>on?«.' to new im- 

poacd by tlu; growing teiiBion of Uie. limes. In the iK.wt>wnr ihtiiwI lli^^ 
government ivas forced to ftsanme a rlegree of it'sjMm^ibjlity for rr»»- 
noraic readjusliueat and roeonfilruction. After the grrnl cnna|>fie, ii wan 
govemincnt that was colled iijion loorenleHOinesort t^f eeonnmir order 
out of (lid ehiioH of 1932. In themicccediiiR era of world-w ide ironomie 
dislnlcgralion and inercnsingly nggrrsKiveeronomie nalioimlif-m. agen- 
cics of econoinio iiil(‘rvf'nt5on hiivo tended U» nmUiply, nt fitMil in 
fluppoi’t of cx]nwcd cli'menls in the economy, onil more n-eently in 
mobilize the economy for total wnr. 

Taking the hvi'iity-fooryearsna n wlnde, ihis grcsnl growlli in govern- 
mental fuiictionH imlks larger than any tit}n*r single fnehir in the r-xiwin- 
«ion of ftlnlislical nelivilie.i. The Htiitisiicinn hns fonml in guveriiment 
both Kouroc'H of new duLa and an midieiice inleii>u ty inlen ^-led in Hirli 
hnclings as ho wns able to make. (Soveiiiinejil 1ms rerlainly Mol Isen 
Iho sole flource of new Nlnti.siieal data during thin iK'ritHl, nnr Ima ji 
enjoyed any moiioiioly in (he npiilieulinn td Maiij-iiral nnal.vsef^ lo ihe 
elucidation and underHUiidtiig of current proldi'in^. In a very imjsnr- 
Lanl degree, in fuel, jiioneeriiig In the devchij)mi’iit rd fTf»nomir, rnian- 
eial Aiul social Htati.stie.M, in HfntiNtienl teehinuues, ami in ilodr np|i]iea* 
tion has uonliinied to origiimlc. in non-puldie ngi-ncii ><. Wjim-M*. fnr 
example, tint rcci'iit itmovulion of (he MwitUed publie ophiioti |ni)l«. ll 
leinuinH Inie nevertheless, (Imt in nhitosl id) jdm.'U's of ili<-ir nriivilieK, 
slatiKliciiuiK have been heavily di'pcndeiil on gnverMiie-iii Mip|s>rt 
Public fuiulH liuve. nnunec<i in great part tin' enlli t-i inn (d slarir<iit n| 
data; public boilie.s predomiimnlly have fostered ihe devr|ii]<ni>-nl of 
nowHtali.slicai Hcries, nml public, agencies liave relieil nioie ]u ju dy ihan 
othcifl on the usi! of Hlatlslieid giiide.s for (lie devrlnpnjenl «.f adndniti^ 
Iralivc [lolieieH. 

There are several reuHon.s wliy thin should be .nti. 'rhe i-osi of 
ing mass slaliHlicH is fri'queiitly pr<»hibilive. It is only a puMi*’ agi-ie y 
.supported liy pulilie fundH that in in a position lo deride mlh n mk Ii 

bn.sie data ns nre. found, for example, in die t'ensus Huremi rnrilwr- 
more, much r)f the slutislieid diiict on whieli we Iiuvm tunn- ndy, 
originated not ii,s a result of u coiiKCimia deeiHun to nndeituke de ir 
coinpihuion, but nillii'r as a iicce.Hsary by-produel nf puldie udiiiiiiif« 
Iralion. Our inijinrl and export nlatislieK arc a eus*' in puint, roiiMdO]!. 
ing eHsenliiilly a liy-product of cii.sloins adniiidslratinn. 'riiirdly, dte 
activities of pulillo administrative iigencicH nn^ Uhually ninipri hrm.iv«‘ 
ill Hcopo nnd their rccorda are uaunlly 0 ]>cn to public. inN]wu>tion. In 
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consequencQj Btatiaticiana have found m these records ineli soureca of 
atatiafcical data. PubUc agcnciea, finally, Iiavo tended to place ndmhiiH- 
trotive rclianco on statistical iindings in the development of public poU- 
cica bccauBO the held of their reaponaibilCty ia broad. They Iiavo found 
that they could not afford to rely on opinion or impression when more 
objective bases for decision were availaiilo. This has meant, in the 
turmoil of tlic laat quarter century during which govcriiinelit liiis 
tended to intervene ever moi'c actively in economic life, a rapid Hliinulus 
to the availability, compilation and use of staiiHlind data, c'npecially 
data of economic signiOeancc. 

Although the trend toward public participation in economic life ap- 
peai’ed later in this country than in most of llic other major eouulries, 
nnd rarely in so extreme a form, Hlmd ns al>y-j)rod\icl, almost from Llio 
first, a parallel dovclopment of atatiatical activity. Bccauae of our huge 
size nnd of the diversity of our inlornal conditions, there was onrlier 
apprccinlion. here of the need on tlm part of pul)Iic authorilit’S for 
objective factual data to describe conditions covering Ihe eoimlry as a 
whole. They could not afford to place the flam(5 degree of njlinnoe on 
cxporicaco, intuition, and {inprcfwion a.s the nuLhoiities of srnullcu’ or 
more homogeneous etates. BecauBO of our moi-o decentralized form of 
government, with powers and activities widely (liHtril)Ut(’d ladwc-oii tlm 
3?cderal<EOverninont and the slates, public recwd.s ))avo always tmulnd 
to bo more voluminous here than abroad. Our staliHLicianH (mjoyi’.d, in 
consequence, earlier access to a wide variety of cxislitig data eiipahhf 
of throwing at least some light on new prohlcms na limy emerged. 
Underlying bolli of IhcsG dcvelopmciit.i has boon the Ainericati tom- 
pemment, i.o., the willingness of tlio American to furnish inforinnlion. 
In this country we have not experienced tiio same iCHiHlnnce to Lhn 
gathering of statistical data, particularly data voJitnlarily Biipplicd, iia 
in many countries abroad. 

Given these favorable conditions and tho oiiportunity to deinonatiatc! 
his technique on a large scale, tho American fllnti.slirinn “cumn 
through.” He was a success. With scattered data, ofUsn fragmentary, 
at his disposal, lie was able to block out tlic order of inngniLude of ij)i- 
portant elements in our economy about which we had hilluu’U) laicu 
ignorant. With more adequate data he was able, fr(!([U('ntly, to furtiiKh 
fairly precise guides to decision. In a world charaebu'iznd liy inrrcUHiiig 
uncertainty, ha was able constantly to whittle away at the area of tlv»! 
unknown. 

These activities varied widely both with respect to the ageneiejs by 
which they wore sponsored and the divorse sources of data wljicli were 
subjected to exploitation. They fall, ncvcrlhclGas, into a general chrono- 
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logical pattoni, Umt in its of ) Ik- rhi^nKiivK 

of government witli rcHpect (o eecmoniie 'rttkifie ri'^l 

as a whole, ihere were llireo nurli nmjor «liiO« • in W2iK in fsi«-l 

in IQ'IO — each corresiKmdiiig to ctpiienrrrut rlinnK<“M in (In- nrh 
of public policy. In large part (Iichc rlinMK«'.« wen* iiiitiat* •! by Me* 
tiHliciarijUnd thus rcpicsf-nlccl aflexiblr •*m lii*» parH 

social nceclH. To a (a*rl,nin f‘XUm!. l!n-y wf’ir* inv-MhiiPary, lniwcv»’r. 
forced by condilionH over whirh he had Hill*' roniiMl. Tlo' 
is a tcclniiiuan. Hi* musL have dala, iIk* enlh riimi nml roiaj^jlnUMU i<»f 
which are coKtly. Under ihew einMimniiiiiees hi« inajur fieldw nf 
tion fti'O bound to refleel to a eoiiHidrnible exlenl nrefl^ of inler<^«l lor 
which support of )))« aelivifir.s riiu l»e ohlfdned. 

It is not .siirprishiK hegliiolfif; in 1920, < ffor>r' d 

on tlic collection of harikingdatn and on Ki-ioTrtl oef.;oioii»'da! a 
for the coiiHtructinii of ceoitoinie time H*rief<, nor tlm* «h» tf'>»r(irch 
dlvIaiouH of our moiielury JiReiK-ii-H wrre proiniiiehC in (Iih imS. , ’'I’lm.* 
WHvS thc! period in wldeli we stiK roMreivni of our rumoiny 
na well tia internutiomd an fin iiitegniied wlmli-, maiiPaiiod in ejp>i» 
librium through a (lexibleayHlem i»f pript-s. We ihoughi i^f ihe Puiohrwn 
cyclo as tlui great nu'imci! t(» the heuPh of ihiil whole. ( inr ftiirial think‘> 
ing, conscciucutly, was orieiileil Inward Ihe ih-vi-lopiro-nl of gnibli*' 
pollcicfl, chiefly luonelary pidHeK, adnpleil in inilignP' or ehnnnnlie 
the buflincM eyrie. U svuh aH.tiiineil lh«! fin N-polii o-ft I'.nuM up rv»l«" Mver 
the whole ocunoiuy and that, ho long as ilml epniiniity w;u» iMnma.nno-'d 
in stable oriuililirluin, iU ronsliliienl. purls wiiuld is- I 'or ihe 

formulation of puldir poJieie.s direeP-il imvard Puoking 

data U'crfj CNsenlinl, togelher wilh I’eoMoniie fiine wii* >, ;u,«l ihe Rrurr.^d 
purpose index numhei's, huw*<l fn-(|iieiilly no fragne idriry hui 
malic data, whieli ww. c<iMHlnieleil in iliis |M n>»»l. wore in u* ct.jd ^uflh 
this diagnosis, 'J'heugh liinited in efivrruK«‘ and r-ohj' <'( (*< w j>r 
of error, tlu7 were useful iii the inli-riueiaiinn of g.. la r:d it, ij.f • in ib*' 
economy, particularly thnse. timl were eyelieul iii rh;nj«'’* , , 

Thc principal exception to lliis geiii-ializuthin i*i I-.- fi-uod in 
lidds of ngricullurni .slalislies ami enal nditiun sinii-iie - Al! ihe 

1020'b it wn.H ap[)arenl lhal I here was a luulai-e in iiei e nUun :Hiid » '-.d 
that was m<irc ihan eyelieal. In iln-se iwo (ii'ld-r, ei.n < <sto nilv, 

Licians pushed llieir wurk fur ln*yond ihr ind'A nuns- 

hors. '^L'hc'.y devuliiped, in ndditinii, mi a <'«unpieh<ii''i'ie ; k-rj 
pahlo of iiggregalion iiiln releviint euiegnne.-i adapied P.r lie- »ii 5:nl*d 
study of tlioHC Hjjer-ifif; .sf-g/ariils nf nnr ri-miortiy. 

Beginning in lOiJH lids luUer lyiM? nf hla(i-li<‘u| oeiivily (ejekd in 
genoralizo. In tlio long deac(?iit from the eolliipM* t.f I(J2li to lie- depilw 
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of 1032, attention shifted from preoccupation with Htc wlfltc of the 
economy os a whole to concern over cerlain of iln coJiHliLucJit jjiirts. 
Public policy was directed more actively losvard Kperifie support for 
those ports on the assumption that such ndiabilitnliiiu svna a m-ofsHiiry 
prorequisilo to the restoration of health to the. wluile. HUilislienlly Hub 
shift in emphasis was reflected in hucIi aefivities, to ciuimfratc only a 
few, Hs UiG development of relief statiaiics, alntiHlira of oiui)loyiiU‘ijL niul 
unemployment by industrial caleRories, uHmii morlRaRe KlnlislipM, Ihc 
segregation of industrial stntmtics of all kimls into ilumblf. and luui- 
durablo categories, and in a widosprend attempt U» ileKeribi' KtatiHLi- 
cally the forces that play on (lio conatniction induHirj'. 

A third shift ofemplinflis has chAraoleri*ed the pnal eigldefU mmiLhn, 
adapted to the mobilization of our rcaourcea for war. I'or this purimse, 
highly individualized data, frequenUy plant by plont, are ntuichnl, in 
addition to time series and to BlalisUcB dcMcriptivo of the rconomy by 
major economic segments. The Bureau of Labor StatinfiCH index rium* 
ber of wholcsalo prices, for example, deapiie all its recent HffiJiompjil, 
docs not furnish auflioicnt data for the cslablishmont of print'. ceiliiig><, 
Nor arc our industrial data, in all their oinboralion, ndct|imLc for tlus 
purposes of tlio 0PM. 

Wiiilo government lias played a major role during the im«t griirra- 
tion both in providing support for and promoting tlin iixe of slnliHlioiU 
data, particularly economic data, stalisllcal activity has in no hcime 
been restricted to public bodies, nor has it born conrined to the area of 
economic phenoinctia. TIjo period Ims been clmraclinir.fd by inUMiHu 
activity throughout the various fields wlicre the use of Htatistics ns a 
tool of analysis is capable of making a contribution. Within tlie Jiuhl 
of economic data, much of the pioneering work, us, for cxnmjjU*, in the 
field of income statistics, was initialed ouUiidc the govorninent, Vublio 
agencies have not, in general, been prominent in tiie di:voIopiuont and 
refinement of stofcistioal mctliodology, nor in the clRhoratiori of tech- 
niques of statistical analysis. They have mado contrilniUnnH in tills 
area, but in gerveral they have borrowed their ^nothodB and adiipUid 
their techniques from academic sources. Ihivatc biminoK.B ami finance 
also have participated in the general devcIopmonO of HlatiHtical nctivi- 
bies, both in the intorprclalion of existing series and in Iho coinpihition 
of new data, as, for example, in Uio cnao of HlatiHticH gatluiri'd by Irnfln 
associations. Financial institutions offered a major outlet for aialiH- 
ticiane during the twenties. Market research Ima provided comparable 
opportunities in more recent ycora. 

Public support, however, has remained at the coro of llio 
Each new activity hag incroaaed the demand for slatisLicians in the 
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public service. Each new adoplion of ftlatlfilicnl tcrliniqiK-?^ of 

the govenimciifc has led to ftugmon(<*d dctnantls rni |tuMir siK-^sKir-f*, 
such as tho Census Bureau, fc»r ndilil'ioiiiil I'nronnailinn. Tlu wo dcn^ftisd?* 
havercacLcd in turn on Mmvcn»iliofl whirli have 1 k*«-h rnlhd ujmii lo ph - 
velop more refined mellioda of niml>>U and to atiKnu nt Mu ir fKldu^ 
programs in order to supply an arh-fpinlu mimiHT of hkillp'>l 
In a senso, tlicrofore, the army of slalislirions llml rnmu to pun shrP 
email band of pioiu'ers already fiinetioiiinK in Wnwhinuton. wnw jun-p-r 
truly evacuated. The current heavy influx Ui man the jhfnurf* nRf'Tirir;-i 
constitutes merely llu5 latest pimwt of a |>li«-iiom<'tuin that lifu* n.uMmed 
with fow interludes tliroughoul Mu* inlerveiiing generation. 

BTATlBTlCAn COSTUimmONH TO Ef.’ONOMU'W 

In view of tho enormous rcaourc'CM thus phmsl nt the iliwjwwtnl rtf th*^ 
economic atatiaticinn during and rp|nre the fif>f Wnrld U*ar, i* inaj* 
properly be asked: What has llu* alnlistieinn donr* wiiij npjKir- 
tunitics, for economics, for llir* aoclal Kelenren? \V)inii jpr'»ar> h.'t.?!. 8 w-rn 
made in the endeavor to deseriln* f|ii»iitilnllve)y t)ie erpmumie environ- 
meat in whicli u’e funrlion?To wimt have we Bi-rui ?*ur fer:‘fful ju 

establishing more precise quniilitntivr relalhpfifrhiiw n fuoHh-n- 

ally related elcmeiitH of this enviroiiinenl? Wlmi hni^ Iwi n ih.ue vijth 
IhoBO findings? To whut extent liuve they improved nur «.»»- wrW 

as our knowledge? Is control of the ItiiHiiehN ryi’h' lunn' Po ndy vi,iihui 
our grasp? 

So Ini' oa success in (IPMcrihing the PTonomy in »lnp')i f«ne JPuj 
concerned, the answer is, I think, deeiulve. Tin' wi.’dl'ptit iMO lert' »! 
tho opportunity to advuiiee imiuertHiridily our kiepwl* dg** p»f thi- 
ture of our economy. 8 o great is the exieni i*f (Ms n»l\ hi fa* t, M<’ii 
no one person, no miilhT how ex|M*rl, is any lungi-r in u t-- 

apprai.se it. The econoiniKl »f 1017 eould, if le* l** « iuljc . l-.- 

rcasonably couversnpiL with the smim-sof nil i*f i)j*' maj'pr ? laPv Je - Pb j'! 
were available to dpWTilm emr eeppnimjy. He ripuhl jil^i r* sron jsi Jg: 
memory a great bulk of (he more signifieHiu of (hi.-.- ho i*. 'I'- dny. r- 
doubtful whetlier tho entire .Klsifl* of any one iif i.tir loiv! I«i 5 .d‘ly 454 
ized and competently equipprd ugeindfs for id r. - io h r %u v» 

comparable position. In HpiU* of iifl Mie work Mia( )oi - 1 -. . pi 
digest and to asspunble inlt* irtiijor esdP'goriiH ih** ..j ij ii'- d 

materials lUJw uvailnble nufl to ri'ilue** tin-ir nno j jio-nr- So helr\ jiijoii 
bora, tlio rcsearcli iigpuiey tii tmlny must KpeelHlir*' in oui- «.r lui-r.- ij.-M . 
of data. It relics upon intltnaleeoiilpirt witl^^[lr»•^ldi!•t ^ill -iilii » ; 4 gi w 
to make good its dcficieneiea. 

In a very imporlaiit degree, mniiy of the wiuiiHiinil ni>l,i wideh 
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now accept na common knowlwlgo, were cnmnU'loly larking mily a 
short time ago. Take, for example, alatiK(ir« of nntioiml iiironu'. Tlwj 
monthly figures, on wliirti bo much nirn'iil ri'n^oniiig is Imw-il, are n 
product only of the last few years. Kvcii coiilirmnuw nnnutil rviimulca 
did not become available until the twenties. h'Aci-pl hT impnrls uiul 
exports of golil, we knew nothiuR of the rurn-nt lunvnmul of iiilt r- 
national finaneifll transaetiimH uiiiiJ very rrrnnily, wbili- iln* wbuln 
development of pysLomaLir. dalu with n‘H(MTl U» lltr Imliuirr of pny- 
mente goon back also only to the early tw-iMitifs. Hi-fiiri* ihtTi, j<lntLstir-K 
of physical imports and cxporls ccunpriwil the bulk of mir kimwlcdge 
in that field. The ataliHlicmn in 1917 did have ii wlinlrs'di- prii-r iinlcs; 
to follow', but nil index much Icbb nivcnling than llml wiiirdi Nvr now 
soruluiizG to measure the progrcKa of war innuiioii. It Is diiUcult to 
comprehend today, but ncverllicloBs true, llint we lind no iiulcx of 
physical production whatever until the early 192(1 ''b. '1‘Iiito wore idso 
little or no data on retail trade, on employment, or on wnges. It ts 
amusing, today, to re-read the most carefully eompiletl orononuc 
summaries of that earlier period from the point id view of ilu* aderpniey 
of the data tiiat were used and their relevance to tiie liifen'in’es which 
they were cited to auiniort. Uank elenringx wen; coiiRidem! it mosl ini- 
portaiit index of business activity, while railroad enr ioadlngx wore 
Bludicd for infonnalion on (lie Htato of rtiUdl Inulcv 

In addition to Llicso advances in nlieor dcseriplion of our iTomnnie 
environment, consiclcrablo progress hits oIho liei'U nehieved in llm 
cstablislijncnb of functional rclationHhipu belw(>en diverBit eh'inenlH in 
tho economy. The recent work in Uie impDrlnni field of conMiinjilion 
statistics, for example, boa provided a working IxiHia for eMimnling tho 
consumption Imbits of dilTereiit cIoshch in (be corntntinity by iricnriie 
groups. We know in considerable detail the n;liUivo iinporUince tjf 
diflerent production groups. We now have recorda puiiiHlukingly liiiecd 
back, breaking clown our total economic effort into Hiwviee piuilueiion 
and commodity production, with furtlier breukdowna of I’uinmodily 
production into nondiirablo consiimcrH' goods, dnrnldt; consijineis' 
goods and producers’ goods. Wo aro ablo to ussi'kh the imptuinnee of 
mftinlonaiiGo activities in our economy, to measui-e the tolnl of gro.sH 
capital formation, and to establish Uie fact that n very lingo eiunpunrnt 
in that total coiisistfl of replacement of existing faeiliiioH. 

Tho relationships established by these bnsie staliHlienl eonlriliUlioiiH 
have boon highly suggcBlivo. They have cerliivuly hud tho ground 
work for the now theories of employmont, cooHUinpLimi, sui’ingri, and 
investment with which the economist is now working. Tliere can bn im 
question that they have added very gixjatly to our knowledge of the 
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/unctioning o/ our nnci of flip mpflmiiipin hiiHinnw 

cycle. Oi)inioii h Ip.'ih unaiiinuuif* as In wlwtlifr liwy )i«.vr irirmrsM *1 Kuir 
ivisdom wilh respect lo iU ronlrol. 

OKPaEnTisd FA*Torift 

Tlierc ifi a tlin'rrcnt kiJul of c|»rsllr>ii uliirii jinny 1'^' »;?)♦ 

I'MiJCct to llie infln<'ii<'e<;xert<'(l on llio sor'inl Ilo* isn 

and by tlie HbUiHlieal npiironeli. Wh«l hufi iho /-* «!.*’ 

social sc*i<’in'f‘H? linn lu* etnifribiilpd ilio-clly or indtrff’dy. uUy 

or madvertendy (n flie soeml, ••roimnnV nml pHlihrsd 
that luiH culiniiiiilJ'd in (lilw mtoihI \Vi»rM War? 

The slaLislicitin, aliniiHl l>y ((pniiituin. Urnin^p nf th)‘ mulorinl viiUi 
which ho works, euimot lielp liul lln- inimi'»(ia!«% Mo* ri.rj» 

Crete, the siuiciftn, tlic lungiWle. IIhh he, hy 0u« vi-ry f.Mn, in 
in which ho han been snccessful, (eti«h*(l In dinTl nMi-niiun fr-iiid rniii' 
skloraLions ami d('vel(tpine!»l.s (hut hiive In-en l«iiiK*nin mnl inStiURal")*''’ 
Have Llio rpiuiililalive. relnfiiMiH whieh he bri.^ dh-iii'>ii^!lrat<>-d l« iwi« n 
diffcroiit (demeiils hi llie eeonoiny Im***ii w» rMinprlling in i)e ir |w»w« r Jo 
attract atteidion timt they have over-Mii]ihfi?nj*/"d aw> n.jasj»s»«-i| 
witli cither relalinnshiiiH, JiikI n.s (me mel valid, l-nl ii«'n-dt ne*ie "rjdld«- 
statislicfilly? In other words, lias lie nenle iljc « riotMioi^n m^re nkin 
an ongiiieer and Ij'ks respoiisihle an n Msdnl ))hi)<««<<|il)ii'r? 

Tlio Hlnlislieinn iniist work wilh dahi, of whoh 

national In their eover/iKe. I’mlimiimuiily he )»«•♦ d*-\ * l».|« d dee«- 
in a form llint would )«* nN^fid i<i (iiihlie fi{(<ijeieK, dto r<je t djir' ft 
hilities of which were* nudoiini. Has he, hy ihj« very faei, nv i r f mpha ^ 
sijicd the national eetmoniy al (lie oxih-mm* «<f llo- iii(<i-niMfi<*nai 
whole of wliieli it is but a part? Imw re|i-\(ihr or*- ih>- rnio 
national incoino, undimol proihieiiiMt, in a wmld ihdieai^d 'm n.to- 
iolaiilai'inn ideals? Have they iioi, in the ji)i‘'^'nee of I'Khiictrald' v,r<;rh6 
data of which da-y an* hilly hid a i-nd-d n* I-- j. 

cmphnsiml, to become Ibi' eenlnd fnrns of niialy i -V Ibi ib* s- ji» rin d 
use of tliOHi', sUilisUeal measures doin' .‘•mm-iliing i*i ih- liOn i-p*' b. . 
hind them? Has it lendt'd to maki* uiir eetiiiomi'' ihiitkioe u". iH..> 
political border? In sbort, luivi* we I'xpurlJi'*! a Ihi'.Mr i.f lOir i' I'hd •■'lu m 
along wilh our (*ndnisiasni f«»r slaiiMio? 

There is, of course, nii nltimale uii^wi'r. pro or run. •«* pr><l,)iixi, ipg> i.. 
lions sncli as lliese, Wh* I’jin only nol<’ theio ;«iid re -d’. »■ im ir, . s- uso- 
the fanlls iinjilied in them jin opiKiiinuily |»'TOjii;“. \N'jih j-'pi'? n* 
one of them at h'li.si, however, we jini',! phnd godiv- *J le f< i - *pt' •• 
tion but llml we Imvi* over'eMDeriiiiJilA'd i»n naiioiod d.ila. ibn! ue 
tended to l^ccoine eomplacenl oneo our iuit-nwl lopitimd htsd 
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been cloacribed. Whan one conwdera, on llio one linnd, flic anormoua 
cEforU llml havo been devoted to the dcvelnprnanl of rronouiic data 
during tho past generation, nnd, on the other, the lint»ie irilrr-rrlntion- 
ebips lliat knit the world's economy into a whole, il is difficult to 
explain the paucity of ovir HlnliBlical kiHiwhxIge with rt f^iH'd to llmt 
wliolo. It can bo accouiUwl for in part, prcihably, by the fad llml w(jrld 
data covering nnlivilieR under the jurwulirlinu of nmny tlifTen'iit politi- 
cal Bovorcigntica arc subject to wide gapH, and even when available, 
are frequently noii-eompnmble in form. In our ijiu-nml rompilaHoiia, 
hoWQver, when wc faced the same diflicullii’S, we Imve fn-rpiently 
deviaed menim to Rurmouni them. Chiefly H is Ui Iw explained by the 
factor HUggcBtcd above, namely, lhal many jjf our n-M-nreh agencies 
have restricted their work to the development of xeries that would be 
useful to tho public l)odies for which Ihey have worked, wIkw^c re- 
Bpoiisibilitica were largely imUonal. It is pignifiranl lo nolo in Ibis 
respect that wo aro indebted to the Kconomic and Viimnriid Section of 
tho Loaguo of Nations, a rooearch agency iw]»in«ihln to nn iiUenifl' 
lional body, Cor an iiupottant segment of auclt crontunie ilnin ns wc (fo 
havo on a world basis. 

FUTUne UKF^ OF DEVSUOniKXT 

Adoquato provision to make good Ihia major gap in our inforintilion 
is one of tho most important toska facing tho rroiKUnic Hlntislieian 
today. Valuablo os it is, the ground work already tleveloped under (1u' 
Loaguo and other inleriiatioiml bodies barely Mcrnlrhea the «urfa<'e of 
the problem. Tho world indexes now available, «ucl) as Ihow^ on pro- 
duction, on intornatioiial trade, and on Bloeks of j)ritnary malerialH, 
nood to bo broadened. Wo need economic lime fUTies eomparalde to 
those wo Imvo at homo bccauao the ImBmcss cycltt ia not lui iiUertial 
phenomenon nor aro its ravages confined to any one ccjuntry. ^^'o ni'e<l 
industry surveys on a world hnain becauHC llio malniw' wbieh has 
stricken our basic industries — coni, tcxlUea, cotton, wheal, r.ofTee, and 
sugar — has in most oases a non-nationnl origin. W(j ne(’d gcogrupbie 
area studios by industrial regions on a trans-national basis bccauHc 
those studies aro essential to tho rebuilding of o\ir Hbatlerecl worlil by 
the opening of markota and tire provision of invoHlmeiit funds. IvfTort 
devoted to tasks such as theso will pay well in dividends. It has lifcn 
my privilege rocoiitly to go over some preliminary analyMcs of inlcu na- 
tional trade statistics, integrated by regional geograpbie ureas. I have, 
rarely encountered a situation whoro a simple Analysia, nffliieved nuiiiily 
by the regrouping of familiar data, did more to undermine prticoncep- 
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tiona in undcralandine and to clarify inlclk-ct..nl amaa Unit Inal l.iUn rio 


’’ ThcSiininnry attack on Ihia wi.ln new field of Hla.iN.ical rcc. arrl, 
ia already under way. Under ll.c impact of war, varimia nR. nnr., of l.o 
Kovcmincnt have found the urea of their r.-a|M.nH .ililn-M hroademd o 
Lludo activitiea onlaidc our Inmlcm. They arc l«.|nK ra led n,«u, 
make deciHinna with rcapccl to li.eae. activdieN and fun (h.-nu-l.... m 
need of non-natiunal alnliKlical ihila na a hn.w for lloee d.Tn.n.nc. 
Mobilimlion of our indiiHtricH for war ha.s revah-d dcfin. nn.« m <nit 
internal flunnlicH Hmt iniiKl 1 h> au|)plcnicnted from oiilanle I-.cmnnie 
warfare cnlla for intimnle. knowlcilBe of crilical l•h•rnl■nt»■ m Hie erof,- 
omy of the enemy. Support of friendly |H.wera m.piitea infortnnlnm on 
which to biuio dcciaioriH with reaiiecl to i.rioriluc, to rn^lnlml 1 B |ior- 
chnsca, and to lonna. For all of th.w puriawa eroin.inir .lain are re- 
nuired, economic data tlial eonaial of more lima n anioinary. nniou. by 
nation, of purely imtionnl atnlialhw. For many piirprcea ihec.- data 
must bo doveloiicd on an iiilcRralwl l.ll.•‘i.“, inlennilionnl or Imna-rue. 
tional in cliarnctcr. TInwt nrtivilica may K>. far ludor.- lie; wnr P. ovtr. 
It may lie that in thin war a luisi.a will la- Inhl for inler(inli"n!il clatmli- 
cal research compurabh^ to the Imaia laid for nnlional atatb'liral re' 


Bcarcli in 1017. , , ■ 

The Lreiicl, ho CNUliliHliwI, will prnimbly m»l Mo* wnr 

period. If nny forccOHL of iho fnlun* i« pOKHiltli* in lliih iwriinl fj nl*- 
acurily, it w MuiL wo have piiwfi‘il llic (*n‘M- of llii- itil of imlioiml i-n** 
nomic isolnlion. Tlif'poHl-wnrworM, wliuP'ViTilji.tiwi-ilir i’Ii)iroi’l«-r.«iU 
be forced to rocoRjiixo Ibr. pr«l»li*iii iiii<’riiiilitj|i(il rniMMnm* int'-r- 
dependence, luul Ui tleiil with U. Timl pnthlcni, fiirlli< rm*|n-, wdl 
dealt with by indtlic lujilifn in i*ninr htni*. Mirli iiih'riKi!i>-inil jirrH" 
ciea, or joint commiHni(HiH. Wi* will liuvr, llicn fun*. nil i-f lli>' n.n.liM-n.fr 
rcquiaitc for the iniuiKurutioii of MM'c*wfnl rcH-Jin-li, iln’ t h 

problem rcquiriiiR ilm (iimnlilalivt* rhiriric.-ifinn wihrli ili«’ 

18 able to provide, Mu* pmsi-mM? of u fair IhhIv of duhi t-n wliit-li i** w-rk. 
the aupport of pnblio uKoni-ii'K in pof-M-.s^hm of Midt'-iom n * ■ im 
proaccule cfTeclive iiniuiry mul, liimlly, a pn^'iini lo * <i on ili>' S'HiJ >4 
thoao agencienfor ohji'clm'i’roiioiiiir ilaiii on wliirli in Ici '’ Mo n <1 uj . 
Biona. Ill the developiiu'iit of I how* tialu, i>H'n1iri! for llo' jiri'|'!tr-'aii"n of 
plaiiH and the fornmialion of poliry, ilir Mali‘‘Mrirui of thf fnlno'. in i-i 
Hafc U) pnidicl, will Imvr a uiiiquo opiioi iniiiiy lo •Inliuii*’ In / i if Or’y 
to the recoiiHlruclion of lui iiiie|;niii‘il whHiI, 



THE PUaSPKfT you IfO'i* 

A nkw pHAtmcE iiH« lK‘fn innuRiimlr^l of ftrinaiiiR, in jli** iur inl*r r^hip 
a I'oraptfflilc »f forc-raiiiti for (hi' )> «r 1012 of fifii i ii diwiin- 
guishcd economic BUlinliniin« In Rovrrnrin nt, nml ri ff-nre)!. 

Tim results were prcBonteil nnrJ !•>’ W. Humlolplt llurRcsfsg, 

vice clmirmnii nf the >JniiMnnl ('iiy Hnnk nf N' York nml n funiipr 
prcsiclciil of our Aswininlioii. 

The roimHinR slnliBliriniw in pridi* Him jOi iurn-M'*** in 1012 

in inclufllrial produrllnii, (he imlivMunl fnriTnMr* i/iiiBiiiu fmin nn in- 
crenso of aim per crnl liy l)m*ml«T 1012. Ui an iin ri nj*** nf ir» pi r rnU. 
The avernne esllinnU* was for an iiirricn#^’ of 0 imt n nl from 1 Ji'i r'inlwr 
1041, to Dccemltcr 1912, ronipami willi nn iiirnaM’ of 21 per rent 
during the year 1041. 'riic mliinnlc^ nhn nRmd ilinf U>!li wlinU^^wilp 
prices and Ihc coat of living would la* puhalaiillnlly higlu r n yi-ar from 
now. Ill the case of wholesale priers. ej»(inmle« raiignl from nn iiirit'sww 
of 13 to 29 per cent, with an avemge nl IS jm r pt iK. In tin* rriw nf (he 
coat of living, the range of eaUmate wa» fnmi R lo 17 per criil, wi!h an 
average at 10 per cent. 

Mr. Ilurgoss said that llirfR* BtallKlIciiiiiH l•v^^h'nlIy exiM Cli*!! ilm in- 
crenso in war procluclioii lo more lliiiii oITm’I diTn-asrs in iinhistrica 
ftITcctcd by prioritica ami Rlmrtageanf nmleriak Arliinl I'hlraiin' into 
Lho war may be expected to Rtimulnlo war pr«Mlnriinn imiii in (eriiiH nf 
Uioaizo of (he program and the energy with wliirh it is imrsncd. 

In judging the effect of the war im prirt*« fnuii lln* )n»int nf vii-w nf 
tho economics of the situation, inflationary forces are iinTcfiMcil, as (lie 
amount of government spending eximiulR. On tin* nihcr liiind, (In* still 
more imporlaiit political factom in iiiflalion nn* morn favondih*. M'lin 
people will bo moro willing lo tax ihernsrlvcH Innvily nnd n-sisl (ho 
oflorta of presHuro groups to raise ngriciiltunil pricin and wagi's, and 
maintain non-dofonsc apoiiditig. Tho poliUcnl fiurslinii, hnwever, u\- 
mains the dominaUug factor with reapeel lo Hu*, cnunlry’s uhiliiy lo 
resist inflationary forces. 

In World War I statisticians had lo fight for a elmnrr* In (h'liion- 
strato their UBofulncsa. In tho present war they are being t*iigi-rly .‘oniglit 
after. Their rcspoiiBibilitics aro correspondingly grenliT, nnd llu-ir j^uc- 
ocBB will depend more upon their power lo find out what fuels anil 
in korpreta Lions of fact arc needed by the penidti who innki' drci^ioiiH 
than by their technical competence in refined HliitiKiicid mvlhodiilogy. 

* AbeOnolcf mnlorinl proHoiiloi] nt the tOStd Annwl MeeUni o| llie Ainefltan SinlialIrHl -rli- 
lion, Now York, Decombor 30, 1010. 
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rUIOE FIXING OF AGHICUmMlAl. FUflin'f TS» 

Dt Waiiurm C. Waitb 

Unitcrgiijf «/ 

O NE OF THE majoh rrnifiol itniliN^MiK uf n unr if< of n ^Hauitun 
or prf!V(’iUnif5 inllHiiKfnrtiH rihi* ill pri»’<*N. At tli*' it f-lj'i3}l«l 

clcarJy rcoognixcd lliul prin? fixing in will iif»l jin-vt iit n juir*' rj?w 
unlms it i!im lio liy dniHfu* iin'/iiif* (iIh‘^, of vfg<trnui^ 

mlioiiing. TIio moro fixing of jirin H floi‘H lua jirnviili’ ri fiindniu' nl.iS 
BoluLion to tliP iH'oliirnj <if ri«inK prin-'j. At Ih'.hI it ik hipIv iiii nitl. 

The rundiiini'iUiil cuu.so (tf ii KiiUTiil ri»«' in i»rin-j« [Ikii iIh-' |>iirrhji.h=' 
ing power in llui liiuuls <pf ImyiTH Fiki'k n-hilivi* In llii- ijinniMfK^ rd 
goods nvftilablo fur iturrliase. Tlir ri'id Mdulinn to iMh pmlihiii i?‘ 
cither to rct{ne(i the p\ir<'hn^iiig |M»'Yi*r **f lIi*- ImypTN i-tr in iui r< ;«i'J ih** 
voliunc of prndiii'liun of goods avniltiMe for 'I'Im* la’i* r, with 

Lho dcmandH nrisliig fnpiu ii wiir rffiirl, is oh-nrly ild-' in ndsny 

linos of production, Agrh'ulturo, |M«rliu|»K, nitiHiiiot* > n iio'rddr' t p- 
lion. Tlip mhiftioji of purehiiMiig pijwiT !•< nicJ **froH« io 

this direction inny Ik- (‘Xihm'IimI to Ih- rurrh-fl oui, ht|i gi it* iliM'u iiilt in n 
complex eeuiiomy Ui rcriipturo all iiifn-aM H nr in ilrivr\» ry d‘ f ply 
without oicaling gravr* nr )iardhlit|H oinniig rhp,v.i‘*i in ih/- 

community. Tnsofur as llda ItalaiiriiiK "f gtMHE and pur* ha^^inu |m>wi r 
nccomplislu'd, Uk^ tusk (d prin- fixing !■« inu*!'* • and minph-u- 

siiccoss in lliiH respcei Wfuilcl rlindiiafn ilin iii-i-p} |f»N tla* inajur 
of it. Kvon an over-idl roiling miHi aa )ia>^ firm )«ri>pu,v« d by .Mr IbtTmt ii 
ond others rnnnot prcvonf prim rifi-s if ptitt'liaHnK pi»\vi-r mu*-- 
strained or not (a.xed away. If ymi fix primn uiihoui rhnnging (fin 
quantities of gondn or puri'liiiHiiig pn»< r, lin n (x oplr will laiy up > ry-^ 
thing at tlio eslabliNliod prin-H and Imvi* puirlnn^iiig pt>\vrr )<it *<^i r 
TJifi.sG free fuiulH U'lll snr<‘ly lead In priri- 
Public opinion will do a gival doal in lo Iping in )inliri- a piji • tiMov' 
scheme. In fad, we nuisl depi-iid prHIy largi-ly upnn ii in jn m* ih** 
succcfis of any plan in (he rnih'if SiaU'-. an-. !«.■«. -..r. ib- 

dilTiculLu'H that perqile don't know nlial nindii in b. ,. Mn>i il.O' 

may hUII be. among \is lli<»sf who ar«' imav iiii*T* 't«v.| in b- »i* jin;.’, >h' as- 
own Hitualloii (liait (hoy am in lln- gi'Ui-rnl wrh'ait-, fi scnn pTo> •- aa.^ 
not and eiuinot hi', vary woii known, fiarfsainph', i If pr h' id ags !• nihsi.al 
land, of Hecfjnd-liand goofls, or ilu- m-i vin-s id dom. sijr uuik* !:, 'I h^ ^ 
and othei'H may nusily In- bid up. lawk of mu *-, v, In-r*- mn-dii • j"d>' 

pni>cr prmninl ni <lin ftMrJ Aitiiiial Mt-citi.c i-I i).c Ai .<p,ria« ffl .1 ^ tij. -ii-Til.. 1.1 

York, Dooombor U? . lU 1 1 . 

Pflpar No. lUS-fi KoieriOno Jfiurriat Surifi, Ac*>cua'«l«) 
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jcopAnliB^ Ihfl whole Rcheme. Aswimiiiit, how<'V«'r, n micc<sffl- 

ful control over purrhiUKiriR fwwrr. il wouUl Bprif’Mr lhn» m leciive con- 
Irok might Im employed in Ihe fixiim «f priri^ wilEli ron^tlrmlilp efTec- 
Livcinw. Among IIkwc selepled prirr^s will W rerluiii ngrirullural 
procluclu. 

Any plnn of price fixing nliould Iwh gmr rn! reipiirrmpnlfi. U 
must firat bo ccnnnmicflHy itound, thnt m> iherr* muni 1^* Muno rtal 
economic objcolivc thntenn Ik* brouKlil nlwml by ilu* iirin- fixing nml 
that will be HoeurMl by il. Rrrondly, il fnin*i Ik- ndininlNimlivr'Iy feAs- 
ible. No hawcwor tlo»«imble il may Iw* from nri rrnnomic view- 
point, ifl worth nnylliiiig unleft« il. ran Ik' axlminb*li red. 'I’he diniriiltica 
of ndminlatralioii will Iwi IcKaenxtd U> the exlenl lo wbirli ilie market 
can \x made lo function in ib* umial eapnciiy during ihe perifKl of price 
fixing. Thifl suggeala Llint whenever ihere ia n rlioire of iju‘nnK for ac- 
complishing n desired result, the one Ibnl pnnvidea n larger degree, of 
automatic regulation thraiigh the ngeiirlea now nvnilidtie should he 
employed, The price administrator nhoiild roneeive of his fiiiielioii ns 
that of flBaiating the market to npc*ralo in il way iK-nefirinl to llie cum- 
mon purpose, ratlicr Ilian one of Kupplanliiig or replnring tlu^ normal 
market. 

In order to fix pricos on ogricullurnl pnHliiela il in nen-sHary In Imvo 
in view the underlying economic purpoiieji of Hurh price fixing. Two 
important but partly controdieUiry pur|>ow's sinnd nut nl nnre. 'Tim 
first is to aid in the allocation of llic cimIs of the war among Ihe varioim 
groups In the community ond in the ciuicof ngriciiliurni price fixing Ihc 
allocation between agriculture and the other grou]ii*!. 'riie Ht rond in lo 
guide agricultural production during the war willi a view of wruring 
adequate supplies and adjusting agriculture lo a piwilinn in he able lo 
withstand the shock of returning lo a jmace-time ernnnmy. l*n‘venling 
agrioullural prices from rising loo high will oid in n^hlniining a general 
rise in all prices in sevorol ways. Ixiwor ngrieullurnl prici-K will It-KNen 
the cost of purcliases of many goods bouglil by the Government. It 
will also keep tho cost of food to workers lower, and lliia Hhniild Icwen 
the pressure from tho laboring classes for wage inprenwH. T'orid is a 
large part of tlio worker's budget and a part in whicli lie HpeinH lo he 
especially aware of prico changes. Moreover, many pemniiH will fail 
to ecciiro appreciably higher incomes during Uie r'funiug period, imd 
for ihoBo persons a rise in food costs might ereale coiiNiderable liard- 
ships. Keeping agricultural prices down would sImo dnmpi*n ilie riee in 
agricultural incomes and lesson the increase in piireliiiHing power in 
the bonds of the farmer. This would curtail Ids ability to luiy ollior 
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goods and iu coiiacriuoiH’c hw coiilribulioii Icjwnrd inflation. Tlirn» it« 
tliua in scLLing agricuRural priccH nn iiirrmu' allnration ln'twr-i n auri* 
cnllurc and tlie roinaindor of (ho community. This i)«r iruif 

assumption lliaL income or jnirchnsiiiR power in oiIkt lumiR i-« 
diffused, less inniKHilinl in proihiciiiR [irire riM-H, i»r more snibjeel Ut 
control than nOicn in llm Jirh(Jh of I lie fnrnifTfi. 

Price fixing also ofiiTs an njjporlnniiy In mljin-f iiRriruUnre lo%nr»l 
an allocation of rcsonrccH diM’tiic'd inorc <U'i*irftMe and (o arrnnijili,!sli 
Lhifl witlumt dm high cokI to flic remuiinler of wmirly llmt miglil ifo- 
involvcd if nil pricen were allowed to reinuin frei- to ri?K». AlIfK nlion of 
resources among [jiodm'tivc MifiTfpriM-w iti ngrimlturf tlriw-Mrlw n gnni 
deal upon the relative priccH of products. It »« only tin* loUl % olume 
of resources utilized liy ngriculliin* llmt di'iwndfi in large pari nimn llo* 
level of jn'iccH. Total ngriculfiirnl rr*fo»ijrcv>* nn- Jiul goinK to rhaiiRp'' 
very gieally cillinr under higli or low Ii-vvIh of agrinilinral pnr-^-f‘, hut 
considorahic shifts among ciUcrpriw-H will (nke jilnn* v\iih I'lmngt'iKt in 
the rolativo prices of jiroducls. Ivxpnn/ion of total iigriniliiire pr(«8is«‘“ 
tion is likely to lie nearly hh great with n fair iiirn a-e in im miie il 
would ho with an ('n<jrni<n»K inc'n*a>^« in iiieome. 

To say llmt wo want to ndjiinl iigrieuUnri' j« nm, however, to my 
that wo arc entirely certain jiinL whul (Imt ndpoidnenl ^hmiM U'. Tlo- 
immodialo proldcin is fairly eh-nr, Inii the Imig-nin proMem h* r\- 
trcmcly unrinluiu. Imiucdiiitely wo neetl n selieduh- of ri iiiiiTriie ijiih 
for the war cfTort logeilier with the rei|iiirein«Mifa for i-mi rgeury 
stocks. There sliould naturally he ii seliednie in ii-rniH of al^MihiP* iniio- 
mums and anollier of <I(Tirahle (|uaiili(ies. We alt^n m-ed Im r(eogid^4* 
that it is more desiraide to err on the aide u( {jxi mueh ratli> r (han 
little. We can ul\vays use ui> loo iniieli even if die prla*e^‘^ painful f^r 
many, lull deficits might he falai. 

This is not, however, lo wiy diat ive ^looihl elnM* our eyr v Ut ih>- 
future following the war even if our pri M-nt view id dii'« fiuure i-. 
vague. It is ohviuns dial we. must eurreiidy pruiiuee wlmi in i ■< ngiul 
to the pro.seculion of llm war, hul we iniisl «l--o ki i-p in ^ u-v. th- l.-ng' 
run fUj far as we are able. It is essfiiiiiil thut we dn ihi , U. i . ue 
cannot avoid the difliciddes of (he future hy tin- 'iiiipl" a ,-unipie-n 
that any increase in jiroduetion iinlueed iinw ill l»c dnuaieh >1 l.y <ojr 
Helves and o\ir neiglihors following i in- war. 'rin i,- nmy he m dn fT«oo 
a nuLrilioiml vi(!W])oini. in our «»tvn pniiidatiuit niid fruin n litinooot mt in 
viewpoint for l-hirope, Iml wlietln-r u iH-ttph- in iln- i4 :i t-i-;!! 
adjustment Lu a pencil economy ami nirejuly hurdi io d hy de- * 
a contribution to n war can freely give or will Ih- willing lo )■' an nU'- 
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d«?dtlw:l cjur^^iion. Tlst* wnr, wdvma ««5J' !««rirulUiral prob- 

bin. vUl mirve tmlj' i« mimpiJy i? ai and ^^rr^^ixt jdanB must 

kc«ip am ii|son ibu- *4 Jhiis fniisr**. 

Any jirirf fixi-sl fuT 6iRnrMJi>sial mwi fTirc. i^fX'rhnjif* in ibc 

law pending for prjx^ fixing and »«Tia((«ly nift*>ng iUp farmcrB 
thc;msM:T.|viw, Iht* liandirnp rtf r<»rnj«ari?r«ii ^«iiii “pfjnHy'’ pri'’^ k, Tin* idea 
or rcincrpl of panHy iw Miif» wlfirh rtm*' <*• 8*^ mUd xvUli the 
idea of right or ixi»LiVr in ih«’ naodh «d iim'O’ agxa ullhirnl h mlrn^ and 
the fiirrnrTR ihi-nv^cK Any rrihng w ! n! pnirily « U vkunld Im* iil(t‘ly 
U) Ik* artvpUd nl oiir^:? Ijy Um* nttrnMUiirai Kfr^Ap n«v '’fair,'’ nliib it ia 
coticcilvalilo that any tmim mrl Iwdnn parity v^x-ulxl U* fi ll unjiiaL if 
not ttcLiially ohjcdwl to. 

The idea of parity found tin h-aishtivr » ^pfr^ftitin iimrly a dw- 
oclo ago ill lilts AgriaiiliinLl Adjiiatmrul Art nf Ittiri. In llii#< Arl il wm 
declared U> be the pfjliry of (Vnigrr'iKH !*» rr-r^^iablwh prin-s In fnrrnere 
at a level that would give agriculUiinl roiiiiiir»r|iii< fv n ]iiirrhn^iiiR power 
with rcKiKtcl lo arlide*j tlint farrrient buy rrpibMh ni in Ihr* puivhiwsing 
power of agricultural cornmtKlilHruinn baw* |w rii«l. llrli-fly Mum ^famliiil 
calculation in to multiply the averajte |»rirr nf ihr rnrniinHUly in the 
basQ period, imunlly Auguat ItlOO to July Hil l, by Mir imlrjc of the 
coflb of Uun(^ bought liy Mit> farmr-r, niUi ihr lui^r nf Mim Intfi-r index 
alflo from 1010 to lOld. Tliia uiidcTlying hba liatt Ih m i xpand' d nrul 
clovoloped in Inter aRrieulUiral legiKlntidu in vnriniiK wayt< and Iim 
come to saturate agricultviral proiHiKab uf iimny kiiub. 

Parity price and parity incame Imvo Ijrfxun*' an linpurlniit Mliicn! 
concept of whnl fnrn\m tmgbl Vo bavr in vii'W nf n in au 

cnrlior period. Price Qxing iu a wfirprritHl s)tuiildbMiii]mn)ptT('ill).vnny 
logmlaUvQ Tociulremont lo provide i^uine hwicirirftl rr-lalinnHliii). T'he 
price admiiiiaLratora bIiouIcI he left frin* lo opt-rntr n« curn-iil r»)iidilieJi« 
demand. The difScuUy witii parity pricea uk a vrilc'riun fur rt iVuigH in 
a war omorgciicy in tlmt they mny hi* and prcilmbly nris too liigh to 
provide the roaulta selected ua dcssirable or dpinnmlvd in tins fixing of 
many prices in Huch a period. In rclroiipcel, tin* iMwiml 1011) tn 19J‘1 
appears ospcclally favorablo far aRriculltirnl prict^H in rflnlicui In non- 
(igiicultural prices. To continue such a ttslaLumahip in prarc'liinrM irf to 
invite the accumulation of forces tending lo dealroy Miis very ri'lnlion- 
ship, and to forco n act of price rclatiaiislupK of twciily-fivi' yt'iim 
earlier on a price administrator is lo liniidicn)) Hnvvrcly, if iniL lo ilrfcnL 
com.pleLcly> hiseltovta. Cost rolalionBlupA among ilm romnuidiiii'w hivvo 
changed greatly, and to provide parity pricca for HOinc. (‘.aniiiimlilii'a 
would perhaps sUmulato thoir production greatly. To offHOl lln.'.so 
shifts it would bo nocossai'y to establish price difforencea between inicca 
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to enable the coiliiiKH U) ^•xol•riK^' a illrcelivc riinrlifii and a r*quirr'^ 
mciit of parity for the l(>vveNl pnVr-w in a inseij? « lift 

the entire level ho high lus t<i Iohi* all irdhiJiMKriiy K 

parity priecH aa minimum rerpiirmn-ma in llir'in‘«-lv< ^ pTHHiS'-' I 
faulty, till'll nil tlnit ran be aaid filanil llir jd* n 1 JU 

per cent of parity ininimnin fur any mliiig ii’ »^i m nrly 

certain the fiiihire of ngricullnral prif** ••itiilr/tln. 

Asaiiming Iliiil the priee adininiMmtnr Imi* bmi b fl wpli n fjiirb’ 
free Iminl, then in view of the piir|H»f«'a **f agri<'uiniral pn*-'' 
which we Imve imlirateil (he (wo priiiripn) pniMenif- fur lie' ndiin 3 nj'H 
trator appear. The fii^t »« (n ^■^(^^l»li^ll n gein ral li-vrl f..r auri' ullurfil 
prices relative to (lie renmiiUMK prin-w in (In* in, ninl (In- h 
to Mtablinli till! ile.Hireil iif iiifeiri'lalioJi'^ ruming i)ji- 
prices tliemhelvf'H. The erilmnri for lln* gener-'il h ve! »■( ntirienhorii) 
pi’iccB in one of the ummmf of purrluiHiiK pnwi r v\hie|i j( •h -jrabfe 
to liavo in the IiiuuIh of the fariiii*r>. Wliih* iln^ eaiiimi P- •{< n-nom' d 
prcciHcly, two over-all meaiiurert will In* ii-HefnP 'Die I'ni'i >•» nln pmr* 
ing power in (lie IniinlH of (In* agrieijldirn) greup n?* Py 

currently availuble data. 'I’IiIh )mreiiiiHiiK pe-m-r »M.t P«‘ aMeiKK il 

to expand markedly nor ^ilinnld pravs l»e h I .“m Inw in il« i r» liM it 
greatly. Here the ndmiiiisirainr hlioiild pnd.jiMy o lel i ir nn jpe 
upper Hide, hh he pnilnddy will, lienniM' iml in may l UMly >ih« :m p'diiv 
cal suicide. Tlie Heroinl eriterhui ih (he prnpifrrirm of c^.n' nne rr*" im 'me 
being expended im rondHhiflf?*. This N«-t> nn »!)»}» i Iiii«n im -ivni' le d. 
Tlio iH'oiuii'lion of (lie expendilile n*iiviiin'*r punlj.'e-mig pnv.* r g'-ing 
for food hIiouUI not be Hhnink. Iinh ed il iiiiuld pinjM rly l:i' p' rmph d 
to incrcn.se on llie. Kroimds ibul ilie giral. drrn in i MMi>uinpti><n 
must occur in odu'r gundH {haii in TihhI. uniiM ( •' .'in md Ut lie' 
control of (liext! oilier i'onini<Hliiie.-v. Tlii'r>‘ nir-. r. man> vMn i- 

tioiiN in tlie. inereusi! of pin’<‘tia'<ing pitui-r iimioig ^h” >•■]. no.'ri .iO'l 
these jnorca.se>i iiiiisl la* broijglii iimhi' i->>nir>*) pimeoilv P> 
methods. In aildilinii (n ihese. uf euiir.^e. (he r<'l.'((i>>ii' Ijij* >' ^doiQi.d 
income to consumer focKi expeni|iliii<f.i‘- in Im'i.P .j da .01 o^d;.' r :--u 

of what i)ro('.eK.snr.s and relailera are di'iiig. Mn Hm pj.iUid >4 Sie 

lion rcsiioiiKO a.s a whole it (hn-s imi appi ar piftbaltl'- ilia'' p^i> 1 ’ 
likely to im too lou* as judged by 1)0 I'.ji i e*! e o.'fh'. < d 3 

load to iudirly as larg»' an iiii'ie:i.He in pio-dm >e>n •i>'»n!!d k> ‘1!8 jiI 
priccH W(*re left to skymekel. 

Once tlie, general le\-j*l of j uii’es lius la-m <h->'id> d uj<' ai , il,* i * Pdb.v. i. 
tho prolilem of luljusting nr lixing the iodi\nhed pan* ^ sbev 

lovol. Tho lairpowi here is prlnmrily tlnil nf rhe adjn 'ine id *4 Jje- piM 
duotion of tho variouH agrieulinnil niiumtnlith'j,, Mueli of ibU e.oitd 



In* aeetimpVbbe'cl hy 4mply maWina kr«<r«nn u» famrT^si ihr* (Irfidla, but 
ihk pro©^ pan um^wiMip/Uy l^iar}W<Mr»S Uy m*njijinla\bjn!i.Tlic 
erilttrinn hcits w Ihp iW-a* r<»mi««r«UH»'?K Ttu* 

rc\aUv« U\ ihcir a» c^l^-mnwal }«y Rhf nvf-rhTful pliinnmg 

(Vgctic^y. FortunnMy data nn^r-rlyina b!I rlrfutionf* nrr prcUy 
wcUal hand, and lli»'rr' fcun va^i qiianiity fd ndmjrdf^Jrniivi* skill anti 
iudd^mi^nl in ihn I)c|inrimpnl AatirMhiur niid amr^nE Un* farnifnias 
a rwfiilt of iliPir o«rn cli?<"u.^i(inni of frr<’Mi yr-nr^, 

Thci dprisioh of llir Ir’vr! a* whii-li ihr phnll !•<* M l ImvinK Itwn 
miulo, ll»c nt^ai prohic'm faToin*’^ onr of wla-ro and ai wliai sinfti* of 
ihci tnarhct il s^liould iw c^UldiAluml. and uhat slmll 1 h> dono mlh 
respect to priew nl other nlfiRc^ in ihr- market i«r wiiidn tin* inarkcl 
area. One might mlaldUh ordy retail |nie«’« and niS*»w fnnn priri'ji lo 
flow back from llioro. The relaU priw sirorUire i“. hov.evpr, 
coraplex and would pro\«aldy ujwl by pvfn lUr* jilnirlurc. 

that could be dovlw'tl. ^Vanther way rould Iwr e^kialdidi fnrni prirra 
and allow iho retail prices to Iw Imill up from iln m. Ari nl prin* sinir- 
Uirea for agricultural pricai are itw romplrx and oITit ilifficullii^ uf 
Bomowhat gimilar nature. The rrmauiing rnn]rir )H*^ihili(y U lo i^L 
priccsB ill a few of (ha major contrnl nuirkets nnd (o Imvi* farm niiil 
retail prices flow from them. C'eniml market wlioli snh* prireM hnve 
always boon Iho great gauge by whicli ugririiliiirnl jirtKlmda imve 
moved and exchanged, and mallcrx could Ih* siiDplifii d if jirin* fixing 
could proceed through Umro. 

As long aa the price* which are aeliii the central marketn im* n'uwm- 
nhly wqU in lino with priceii llml would have Ix^eii (^(uldixlicil under 
ordinary competitive coudilioiia in Liuise nuirkcls, Miis pnici^lnni 
should work fairly well. If, however, pricr* are wl llml dn vary widrly 
with tlio price that xvoiild have prevailed wilhout n’HuInlinn, limn 
marked ohangoa may bo brought about in the wny ninl raP's nl wliirii 
products arc xnarkotccl, and this might force price Hxing lo Ik' exlcndi d 
beyond tbo oonlral markcl. 

Dealing only xvltb central inarkct pricca would iKTinil ul Imisl fur 
the time being retail prices to go unregulated. No rolnil rcguliiriou 
would be necosflitated before retail prices bogaii Ui riw* ri'lnlivc lo farm 
prices. Hero again wo would do well lo fall luick nu the gcrn’ral |)riin'ii)io 
of pormitling the market to polico itself n« far as ptifwible iiulfmiiilii'nlly. 
It seeing probable that the conaumcra thcmHolvd^i wniiKl l>o abb'- b> 
oxort a groat corrootivo influonco if only thoy are jirovidcil wil li ]ir(j|ii'i' 
information. Neglecting for the time being tbo pcrimiia crucial fpiCHlitin 
of tbo ability of the oonsumw to judge quality in mony protUiclg, 
much certainly can bo accomplishod by the provision of proper jwico 
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information. Tliiw would hcRinj of roiirw, witli H^twof rr-n^iUjaMc' prifw 
A moic imj)orlaiiL rcqiiirfuiumt would l»o llitil llio rruTrhon'i 
the price which he paid for the gomlsHold nhiriK wilh Idw n inil prier (o 
the coiiHumer. If we aerepi llio pro|«w«iliim iliai Mk- t-<.Tif.uinr r ni- 
titled to know IJk* Inilh ahoul- llu* wlurh h^* liuy«, ihvn Ih*' 

qiicHtion in only whetlier Iho ndnilerV margin ih IrgilimnU' irad'^ 
secret. Given thin informaCion, we enuld osjw‘el ilio riinf‘iini''r l-n do a 
pretty good joh of prolertmg liiiiiwlf. .-V lilllo whopping around would 
disclose Lho.s(s wilh HiiKpiciouM nmrgiiiK or of Inlying, nnd 

these could )>o Hul>Mc(|(U'it(ly l•al^■d upon lo verify lludr 
Such a pi'ocodurc would alwo w(»rk tiiward an iniprovr-iiirnl in rnnrkief^ 
ing by giving an advantage to the more l•lliri'•ul and lower rfiniler«. 

The Hitualion willi respect In selling priee,^ on lln* vtirioiis grades of 
the commodity in cweiifudly Hinilar to Ihnt of anal desigiinlioii of 
prices. An long »« the level llml is e.Hlnl»ljdii'»l for Ihe dominrini rejisral 
market grade, or grades is fairly flow* in (he levi-l lhal would oiherwiw' 
have prevailed, the grade dilTemil'mlH should work oni h aMiuiddy well. 
It is only wJion price rise.'i have hmi griviily euMniled iluil gfade d»/r<T- 
cntialH hcconu? lu-ee.^.'tary. 

It is when we enme to llte field of prihhieiion niid (he holdiug of 
commoditie.s that (iricc fixing may he ex|KT(<s| (<> r<‘Mi|i in (he 
changOH from the usual proceilureK of (In* lunrkei. 'Fo ii exiem 
many of these chauges will he unforseenhle niid uiniHiitd in ihi ir i lmr' 
actor. Tlio decisions with re.speet (o ngrieuilunit prisiiM'iiMii rirv nin*le 
by a mullitude of farniera upon (heir iinlividiud farin'^. Ai ■ • riniu linn ». 
of the year, or pcrhup.i in Home eaneH les^s freipn nilv, iln- farnuT loiif-i 
canvass his irsources and (lie pros|HM'i.H hir r<‘(urie> in (he fuiiire %<>i(h 
a view of the best idiliz/iiioii of re.'ourri-i. In lhi% allorviin.u 
prospcelive price.s, naliindly, omipy an iuiporiuiil )ilaei- in i-!d« ula- 
lions under ordinary einanuHisiiireH. Wilh pri«‘e nneeriiiin lie re ill he 
a wide vai'iely of ('slinude.s as (o (la* prohuhle price aiid a \or(«-ty «>f 
rcaclions lu the Hunie e.Kfiiimle on ihe pan i.f •linfi-triit pt"din i r' «!• - 
pending uiion lln'ir fiiilli in llieir own jiidgiie nt aiel l]4> iie hnari* n I-** 
take risks in the liopes of larger refurii^*. Wi(h piie* ■ •-'■Mhli' h. d. neoav 
of these uncerl.aiiilii's vaiiiHh and (In* ealeidniiniei nf \vlint h" p;<di( 
ablo differ jnuleriidly. We will pr<diah)y hi* wr^og d ««• hn -- •.inr 
nSHumption of re.^iioiiHes on liislorieal relaiinirtliip^ and d^ oi<! ne^dify 
them liy Home sorl of ait adpi'Umeni fur ihi-i ilifl» rrtn >•. 'J hi'< po 
supposes Lhat ]jrici‘.s ai'(« lOiiMtiineeil in ■nlvriner, nii'l I'lo h tin noocuoi <- 
mciifc w'ouUl Im cKsenlial if priees an* (o exi-rei-.e a dir* rtiu* ft.r* *• over 
agricultural produciion. 

Thoro arc additional diniculiies in eslalilishiiig lln< priri-s nf .agrit'o)> 



20 AMnniCAS StATifmrAi, AiWftciATioH- 

lurftl proclucLa Iwyond cIcl,<’rminiuR llin l<«vr'l for lh»‘ni in a. particular 
ixjriotl. Tliosn nriar UTiiUftf- of (hr ^oiuMinal clmrarlor of i>rcKlurlion mid 
iho, varialiou in Llir vnlnmo of itriNliirliaii iii vnriniiK yrnrH. Many agri- 
cultural jirotlucls Imvc wiilc NcaMUinl movrniciif« in ilirir price's. Thoao 
an; induced l»y Ihu liravy pnKhiclirm nt c» rl»iu of the year and 

the nccpiesily of atoragr lo Icvid oul lln* rnli* of nmvi inenl into rmiKump- 
Lion and for the procchwing of llu* pruHlurl. 11 is ovlilriil Ihul, Iht; price 
fixed will need to iiiclutin a W'-iu^nial iiirivnnrnL ^riiiN Mi'nMOJial inimL be 
rcaaoiiubly cejmrtp ollicrwiM! gifal prrull/iriri*-f« iti tin* rnli; (»f market- 
ing may lake place. If a Hingle prier ia 4'f<lni>]isliri| for llie year, llion 
Lbero will be no iiicenlivo U» hold and everything will lend U) go to iKo 
Tuarlict al once unli«H aomc m»rl. id n nwoln hynlem is etilnUliHiicd for 
salca. Some ayslcm of monthly (|utdmi for aellen* rould of roni>e In; ik*- 
viecd, but such an ndiniin^tralive l««k would 1 m* nn unwarranted mulor- 
Loking in view of more iinportaiil n*f|iiin*iiieni,M for adininlsi ration else- 
where. If, however, a very IftHt*’ flonRoiial ndvanre in provided in the 
established price, this w’oiild lead (o holding for a later pt‘rir>d niul a 
scarcity in the market during the early perUnL The choice of the bco- 
aoivalmuat Uc in the experience of the piml, and soim* average KeiiKoiial 
derived from recent years will probably prove wiiihfjudnry. \l is also 
probable that tlicro would l.»c nn advaiUagc in IchMcning Ihe rise i)i Iho 
seasonal price somcwlmt hclaw iho avorogo witli a view of rri’ing on Iho 
sido of iiicrcoaing Lho rate of early marketing rallier than rclurdhig it. 
This would insure the markcUug ngnicies receiving Ihe prodnrls at the 
full rate at which they could bo adequately liandlcd, and if only anlight 
prico clcclino below the establiehed ceiling \veix‘ inducc'd in the early 
period, the expected higher later price would tend to balance inarkclr 
lugs to the moro usual provioua raten. 

Problems arc also raised by the nccossity of carrj'ovcns from one year 
to tlio next. For some jjroduclfl tlic.so cnrryovcrH an; fairly largo. Tlic 
carryover tends to incrooao when the following pj'op in'omi.sc.s to bo 
small and prices high, and the carryover dcclincH in yenra wln*n tlic fol- 
lowing crop promises to bo largo and pricea low. The. \iric(; act or ox- 
pecLcd for the subsequent year will in consequence havi; a great deal to 
do with the extent of carryover during the givi*n year. If lho pri(M; act 
for the now crop is materially higher one wcaild cjf crnir/^e imiiu'dialoly 
docido to hold to tho later period. AAnierc unil« of ninv ami old produc- 
tion ai'o diatinguislmblo it may bn itoasible to e.HlubliHli dilTei'i'nLial 
prices for thorn to prevail in tlio later period. It i.s pi»fwible Lhal. unual 
marketing rates and timing may bo considerably upset by failure to 
gauge this factor. Tho now situation with cciliugw will differ greatly 
from the old where prices were free to Jlucluate. Without ceiUngH tho 
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outlook with rcapcct to pnw i» tin* fuluro i« mirrhstiii, 
of product may offer conHitli‘raljlt'nilviiiil»K4‘j<fv<‘n (IuuikIi i> mu 

cuiTciit infonnation llmt prirpn will he Inwi’r in I lie lu-w yi jir, l! ii"' al- 
ways possible LhnL sonuffliinK will Imppei! hi Rn nlly th'< rrn,f*e 
or iiicreiisQ demand at llie (aat inoiiu’nf. Tlnis n Himll jirnluihlr 
balanced ni^ainst a Krcat jmssililr R»iii if ilie imcspiTh'ii hMpjH ji, 
Removal of thispossiliifity niMf'l lowssjirily exi'n’iH'riih eidi d iiillm lire 
upon iht! propi'iiHily of opernforH fo sion*. funhad ef iinirrimufy niul 
a reward for Kood judKUieiif, llio slnniRiMliThinu mm Iw rujiH fi Ifimrly 
eaLablinhed by the iirico .Shirane iRIht wmiid or wiiuM ii"l I''* 
profitable. In Hueli asltiiation it may he mid itidml pnihahly 

will be nc!Cc's.Hary for tlie Clovcriim' ni hi ciih-r inr^ilhehrddiiiKff iihnl- 
nets oil a considerable Knile and ataml n-iidy t(i luiy (ir dif^pfiH' ef iihnl- 
ucta nt the cHtnblWied (irlee. 

This review of tin; problciimof nprieiillural iirii e iixiint i! t v\^ 
dent that no predelerminefl amgle molhinl will In- od' iiiaatr hi d»i 5br 
job required. We eaJinot alTohl lofrn'zi'aKrMmlhir.d |»rn i .wii nnv 
level or in any rclnlioimliip now |)ri*vailiiiK. l’iirl)i''rmt*ri'. uM-jih i ISrx- 
ibility is required limn wutdd he ohiniiied by lyinu jirii’f-r in jeuily nl 
any predelerniiiu'd level. 

Agi'ieulliire is a vast industry with iminy nimiriraiionK^aitd llo' prn e 
fixing must be niiniile. and direct unless it is hi ln'i’iuur roiopb’h ly un- 
wieldy and too com]tlex for Hdiniiiislni(i"ii. 'rite j^i iu Tfil h'diry mu'*? 1^' 
one of uliliriing the iisuid reKuInlive forcrsuf ilmi i’oiiMiMy (xi ilo' 
extent possiltle. This iiieiiinH thiil the jinre iixiiig .'oilhxriiv luiei he 
convcrsaulwiili iiidiislry and ilainurkeisiiml Ih> luvimn d fn a . i i ih^ 
market to curry out its fiineliuim rather lliun lo mi a d h i of 
coiUrola. ForUinately in llm aerninnliiied kmiwledge uml i x]h rjxm *■ t.f 
the workers in agrieulliih*, piiriieularly in the iiepariim iil <.J uh 
lure, there is a vast re.servoir to )M‘itriiwii npon, and v\i' nmy i’"hliib-jiiSy 
look forward lo any legislulively niilimnpered exjii'i'iim ni in j.n* . 
in ngriculLiirul products in he enrrieil thrmiKh wiili a exn,.i.|r),ihh po" 
pect of Huceesa. 



IMPACT OF X)EFKNf<E t^PON INIH'nTIUAL 
CAPACITY AND IKVI'OT.MKNT* 

lit M. .toiflini Masha?; 
llunau oj Y^eign on4 VatntMic Vvmmtreg 

W B AHE NOW ENOABBD hi ft wnr iM wJiipJi rmr i^rpM'Tit protIucUvo 
capAcily, and thn ndtlUionHl ra|>nchy (!mi ran Im' hruvighl inlo 
oppnrlion tjuickly nrv vital conwiclcmthim*. Tlu*r<'fnrp, an iiimlyHisof Uw 
impact of the drfenw prof^rmn iiikiii iIh* flow of invo^lrm'nt, incumn, 
niul enpaeity prus id;*^ h topin of pmilinr iiiUT<'.4 at UiIn liiiu*. An np- 
praisiil of llic tiin'rliun and ralo of iiTi‘nl i‘ri>h<»inio iinAfini'UlH is 
Cfisonlial to an vmdcrHlaitdihg of llw* chniij^cM in Mu* htrncltirc of iudiiR' 
try that arc takiiig place; what we* linvt; cx|K*ririicrd Ik n fotTniiinor of 
wliaL is to come ala vnaLly nrMoratrd part* nn we nuA i' into file rurrciil 
ftll‘OUL cilorl. I Hiinil ciidravor to sketrli, in hnifiil ontline, ilu‘ frnhircs 
of whafc haa happened to date, and to Rive w»ini* iittlirul oin of the implh 
cations of these! dcvclopmeiitH. 

Firati let us take a look at whnl hns hnpppiird ninre the cnrly part of 
1040, You will recall that wo were then expcriencinK n niihl rearHmi lo 
tho apcculativo eurgo whicli followed the onlhrt'ak of wjtr in I'/Urnpc. 
The national income in May was at an annual mlo of $7>1 hillion, with a 
largo volume of unemployed rcaoureea avnilnldc lo np ihn cco- 
nomio machine. Once this driving force wan Kiipplh'd hy I he (lrci^loJl Lo 
expand atmamenU, il was at once uhvioua that new fnrilitivH Imd lo he 
created for the specialized production of such goudH. Nrd ko uhvious 
wore the trcmonclous demands that would he made in (he not dHlnnl 
future upon all our basic rcsourocs. Fniluro lo Hccimi gem'nil recogni- 
tion of the latter fact led to much fruiUcHS conlroverHy. Wlmt was vital 
from the Btaevdpointof our prcBWitjWBilum was the delay eucounlered 
in expanding tlioae basic facilities which coualitutc limiting fnclors on 
our pToducUvo efforb at a time when we arc engagod in a worltl-whln 
struggle with powerful and resourceful cnemicB. 

The first phase of the defense program extended over a period of a 
year, Tho immediate impact on tUo economy wna an iiecelemliuu of (ho 
tempo of biisincsa activity as the added flow of g(j\’i'rnnienL niHuiding 
leinforcGcl tho demands from bcUigcronlH for e.HHcnlial conuniitlilicH. 
Expansion at the rapid pace actually wilucKHcil waa nuuh? posnibh'. l>y 
tho extoneivo volume of existing facUiticH that could ho ilviiwn into 
productive operation iinmodialoly. A largo pai'L of tlu! inilinl oiilhiy.s 
under tho rearmament program went for the coiiHlniclion of now InniH- 

* K paper proaontod nl Uio 103rd AnniwI MMtIni o( Uio Amorlcflii SeUlellut) ANWclfllloii, Now 
York, Oooembor 97, 1041. 
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ing for the cirine<l forces, for fwHi and citlier quari^'rmtwkler'tt inipi»lir% - 
cxpcndilurcfl that could Inf i»!ep|»ecl up rapidly. Thh^, roufdrd %ilh !)4«‘ 
iiicmawcd iircKHurc for tlcliveric« ftiutmd After tlin fall of Franro, ancl the 
general ehnngo in iwychulogy pruiluretl hy tin* rvriii« of mid-I&40^ 
resulted in an inuneiliAto forward tnosTfnent ttliirh wak rpiirkly 
strcngllieiied by llic inilinlion of the hrond jm^ram of rfratin^ new 
capital facllilitffl. 

The result Ima been n riiic in llie nationni inroment an unprrcrtlrnteil 
rate. KolwilhsUiiding !lmt the fimi half of 10-10 wiw« n pcrit^fl of pome 


( luur I 

NA'nONAI. ISCXiAtK IN t'URnKST ASM ImUMOH 





licsilfilion; for Llic year wti Imd an inereaw? in inroint; of ni^irly ^11 Inl- 
lion, or 7^ percent. It is evident from ('hurl I that prueficnily nil of this 
rise represented nn iiicrenae in real lenuH. 

During 1011 wc Imvc expcrlcnml an advnnee of SIO billion, raif-ing 
the aggregate for this year to an eHtiinaled tola! of SO'2 biliion. U may 
be noted that moat of lliis alriking iiirreiiyr was in real IrriiiH, tliongli 
the rapid cxpnnHion in pliy.Hieitl output wim ueedinpanied by Nome 
in prices. In terms of 1036 30 dullura, llm rise in immnm wim from STb 
billion to S88 billion.^ 

Sineo the biwie expaimion wim in Ibe iiiduKlna! Hegnu-nl of Ih^ im-ch 
nomy, a parUcnlarly alnirp ndviimm ofciinril in Dm oni|iiii (»f nianu- 

' TliMo ctUinnlci (or lOO. niiO lUf»e *lYfln f»ir »riwt rflpiiM f<.nnBU(>h, ncr« mtulo 

b«foro full yanriilAilAllca were «vAllnblo.HulMe<iu«nidRlAimUeAl«lUAllliq lUfI UiUU were H^niewliAi 
hiKhor. 


1% AvfcfMf *1^ 

h'^ «'ra''?vf4 't 

B.hk J?wm •rj'irr-all laK. a» *b<’ I'iiwayifl ^uj^r- in \J^ 

dartdsl^r uforjtlfi \\’l>#-ft w-<- %ir *-rir,ai.iria « *fir'w '‘ srj»Jij.^S,ry, ^ 

ra-lbrT arwini^c'^ c»S «r''»’ I** svy jtl?t«ri:4\j}*Hi 

psu^iinst RnjiiWifI wall rqinp'iaal 

tiur nm- imlus’rj*, aJ«l jl'-'lisri’l fij»u*h<-4 jiirK9<iniii«^ wiJI Iwj lb; 

’iiist tinaanimijifm t4 »fir « ftu4 s*Mi’|*ly 'I-*' s«ff* sl^fTW" iw a Imny. 

Tine* Hww uf fsifidw wlfjmninft liwm Eh«' Wfn?)» jnrM<r4 oul 

ihraii&h lh«’ cftljK' rrofinBmy Tf'i ih *' »!' «\ftrj4H i»i«w[ii«’< r^" ftoruls aft 
the pnrt of ihe in«U»)»’Jir>' »** i»* roi<|j4 lid- ir»f4i ip Irom 

mafeer» «f r'ivilin!!i ?«ho fcrtind ili»- unit*’ ».j«j<<»jriiigiir fnr relmhililai- 
ing fiieilili» 5 s or lh<»irt ii4 jiistniiirr**. Arlivily 

was iifled in ihe in«l«MrK"M' i*» nnj»r>''»4»hiU*">\ h'vcla— 

man? Inv'tf-^LmPtil by far vian mailo in nfw rn{)4nl t finiiimriiL in IDU 
tl\nn itt Jiiiy olher year in am l»p»u*ry . 

t have indicatetl ihai thw iihitut? of !)«*• mobihsmiiou of our irMrtints 
entUmded llmiUfth iho year. JhinoK ilmB jm-HmI rn|«j«i ex|‘ttiwon 
^aa fed from cxiKllng plnn(« ntol fncdiiieK, mninly ilminR,li (nkiuK up 
the exuding slack. Uy llic mbhUc of 1041, Imwever, ViO wm' fiinlihRit 
increa«ing,ly diftirull to cx|Mint| |trrtilurljon IwTnnw’ t»f oliii-?‘iiri‘«<l hot* 
tlcnccka in facililic^. \Shlh thin f»hn«.* U^an n iKlinrp lunl ^^h^c'Np^•iul 
price oclvnnce. 

Additional expiuimion in milpul Inw Ihwm nrbirvnl ilurinK irTcJit 
uvontlw, and wo may exiicct a fwriher rise from now on new fiicililiw 
come Into producUon. llutUicaiKniricniM ihiiip: lontJii* if*iliui wr iircnp 
against ilmitiDg fnetora — maiitiy iiKhorlnuc id ImMc nmlcrinlt^ whirli 
■wore bound to restrict cxpaiiHiun n« the tn'inendona nuiRnitvnU* cd Ouj 
military program made ilaoU fully fell. Wc Imvc lind, ihiTcfon*, in 
coat months curUllmont in parliculnr lines, willi llic iirm «if 
being gradually widened i\a military dvmmulK inriv aHinRly iminuRcd 
upon the oiviUan sector of Uig economy. 

NovorthdcM, while wo wero ongiige<l in wliat wjis (‘H«enllMlly the 
"tooUng-up" proceaa, wo did add very Rrt'ally to tln'. siipply of RotKis 
available to the oonsuinor. Wc cnlcr n |) 0 riod of re«lr)(^lio>i of hojuo 
types of goods, theroforo, with largor and betler-comlilioju'il stocks 
than at any lime in ovir history. 'The proccan of liRhlening which is 
ahead finds us well able to stand such a trend . 

Wo may expoct that, na output risea furllier, Ihere will hr a very 
marked dh^ergenao from tho tvaditiouai pattern of indpul a pliaso 
which la juatbegbming because up to now coiiHunicra hiivt* l)t‘cn to 
soouro wanted goods and thus guide, in moiti or Itm UHiml fuJ^llio^, llio 
production of gooda. It might bo nol^ that, even in tho ivv)tomol)ilc in- 



•Impact OF *--'*>^' U-rc^r^ea*-^ 

^la«l.ryi wh«*rc iho rr^tai rt?»Caflttn/32? Kit's- Vs^-^i |■--J;'',^»'.-SJ5■■^■f-‘'l. wr ^-j-.;..- 
ilucdl In lh<“ 10-iI n'iST -^! 

rtTiilo ^Si.i<fn<^4»«Ty «vn-'n^3 ai^JTjunuiTifi* ifri Hhr’ ?vj,aft'?(-.r. ^-1 r-'-v-V’-Js-'’:*' '* ^.- 

I^ndilun'K lo iKc |*riwfuTi( r.J a-* ■ija.r 

may accept nis n r»'k^vav,J tss^tufijrv* -ji f*.n^j»3nr5-a-.?ii i|-.--.4«- ^4 

tlm jCfT^'< nn*-*nnal <>n ^ K^si® vi '-ciJsnsiV'S -^'i-'- 

fcpi^, nr armonneni, cxiH-ojIi^siFyi a M ^t';r-i"T.!%'r' Krv® 

Iriplcd PorrUMirrd w'illi iU^ i<h*i4 risj^jS-^f *«i r*^- i® 

nearly onc^rtUh sd the X<iSwi<3wi?aaf'lip# ih/*' jj,j<r-i<stnK 

It 

FKtiRlUl. BJSsK;»v#r i.vifllK "•‘T l«?*t:»r»l*.J. riir.'fl-vC't ’S Mli*s 
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cxppmlilurca^ rv nuich lurRor lolnl Iin« Mill Urn nvnilriMk' f'’r >»•» 
miliLary purpuKen in rccnil immtliK tlinii in iniil-lfllO hy r‘'n.»i«»n i.f uln* 
cxpanaiuii in lolnl onlpnl pn'viouMy ijMlirotid. 

Tlio propurliun of inHiinry onlpiil mu^^l lOTforc** prnw. Tri^r Im ilo* 
clcclnmlion of war, wo l■Hl^Illa^^'ll (lint 'iil jot einl i«f lln* u,rn^« prMilui’i 
in 10‘12 wonM be lakcii by (bo niilifnry (iroKrnin, but (In m* t ^^inlri(* < 
arc ftL prcwJiL in llu.' nntivin i;f iiimnnl n-visimj. A buKo in 

the war program ia now iimUr wny.’Tlii' nbjrj’iivi' will l»i’ t*» )iu>h 
pt'iuliUuc'H UH ni)iully lus jnisMbln (nwanU u lignu* wbu-b is liki'ly i" 
move up (o^r(v(‘(lH rai [xt n'ritof a iniirli bti^iT lolnl tiul idiiiil [iiMfliii’l . 


■ KipADnhin n( llin «ac proRrAin ItnAhlnrn iloriiitiii iliqiMt mi ihn l‘ic'\.i|r.'ii'o 
JHiiunry ti, lU-ta, 'I'lic luml wtr r7rr>Mr(i)n envtitt^ by rii'<a !•> »•»«))' I 'i> -x. ».*); a«i> 

ndiluro axpodlet] Ui rcHAli A <i! iimriy 94 |>«r in^inOi «}j<i <>f iK» j^at 
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Fot purpoftPfl of nnalysU of inv‘CRtm<*nl or papiJol formation, t)ie 
volume of capital formalinn ha« Iwn (Irntriluitecl over Qva elaHsifica- 
lionis: private coORtructioiij puliHp Pojwlnirtion, oriuipment, net 
chanRCs in invenloriea, and the nrl rlianKO in olaiins ngaiiiHl foreign 
countries (Chart HI). The first llnvr of IheM* arc nlwaya prwilive totaU, 

niAUT Ml 

OUOaa CAPlTAl. POttMATIOS IH TlIK UNITKP HTATtyi 
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but the other two have been posiiivo and negative over tlie period 
shown here. Inventories represent, of course, a particularly volatile 
cyclical factor. 

For iho national iiicomo mGosurement the not volume of oapiUil for- 
mation is used'— allowance being made for cainlnl cohJiumpLlon. In 
some years ovov the poriocl shown in the figiao wo did not mahe pood 
our capital depreciation. For the pixsBcnl puri)OHO, however, the HorhiH 
on public and private gross capital formation is tlie HigniAcanL one. It 
should be pointed out that included in the figures of capital formation 
are tho durable products acquired by the Government i ' lor the arma- 
ment program. 
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proroiLious of this tofni roprew 

Xrol^troxclud^S C0,m«m-.p .lurpl.l,- ...odP, .....p. 

:“r::;;,£CSf“rE£ri:= 

^^'whiio i.i.nis i« impn^ivp, ;^'';;;;;;;;:;j 

stiikinK iB tho volume of efiuipnM'Ht .‘xp.-iuUinn‘«. Nr.H.inn r- * ' Z 
anS the cBtimato<I total of $11-7 l.iUhm has pr.-vun,.ly h- n 
wUnosHod. Not all of IhiH .■xpendilu.o m for 

$8.5 billion cxpondilurotor produopiT.' .Hp.ii.nM'nl [7,';'; I'*,', ,! 
lay.'s in any cLlior yciir-it is mom lli.m .W prr rmil l.mlo-r 1 1 mi n ■ 
Even tlio, very lai'Ko incroflae hIiowh fur mvriiUtin'H ih iIw iitf »> 

equipment Lotaln. ..r ii.,..iii 

Tho riso in invcntorloH in a rolIpcHun uf mnny fuHo.^ i; •’» in 
bping the noccBHily to fltueU new pliiiiU willi iniilmnl. oiul »• pna.-M 
mvcnUmo.s^-but it may Im imled tlml imrt of i( r-po-H.i. » Hmip of 
goodH whieh can be dmvvn tfelivoly ii.lu 0i.‘ 

Llie annameiit program ia a(;«ol«riaed iiiiil n.nvtTMi-li of fm did' s d 
on a more rapid tempo. ThiH eunvomion will Im- h feulure of ih- m xl 
year ainco it Ih obviouH that furllier oximiiHmH of iio\v funlUirf' -m 8h* 
scale required for Llie war program i« not posMl.le, in vn-w nf liu’ bmUa- 
tiona impOHcd atprcHeiit by muUTiulH umi whieli will be r.-mft.r. ed n u 

laUr date Ijy limilatioiiH on our iinin-iMnvor lesmireeH. 

ExpciKlilure.s on ndlilary coiiHtruelioii and fiiidieil nniiaim-iit:- \>>nl 
riKO rapidly in Hie next year, hut eoinpeiing lypcn uf rivilmn lo iiMiy 
will be very markedly ouvlniied. T.ikewise, wo may oNpr.-l Hie 1 1 ; -- m 
income available fur eivilhni HpeiidinK d> ho ouvIhmI by Ih" li-ioal pulo y 
appropriate to Urn war efTurt. Invoalmoiit will la uh.o--( 

entirely by inililary conaHloralioiiH. 

Tliin was nut ho iruo during muoli of UMl. Whilo wo iii- iiluU d and 
exloiu .'ll a priurilies ayMloiii afler it heraiin' ii|iparcm ibal ninny ba n’ 
materialH weni oxln-inoly alunl, it ia a finM (leil gi-iioral o\|i:iio i"li in 
capital expi'mUture.s prua-edod idnng wiih lie’ rxpam n.n iv^iib ior fi-ni 
the mililiiry prognun, 'J'Iuh Hleimned iiatnndly fruiii llm high I.m I of 
incomCH w' i put iiieroaMuKly largo iloimmdfi iipmi nil pnniuoliu- 
facilities. 
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As the yau progiwxl, ItoirmTr. vidriiin^ Hrinrilir^ ^mlrolR tended 
lo (oirluil thci flow of marhiticry onlrn^ ami the inUialinn of new plnnt 
conulrucUon for ci\‘ili«n ^oocls. Tliw U refleelitl, for pxampln, in now 
buaincsB rcporletl by Um maehinpry iudu^lry. I'rotu ll»p middle cif IWO 
Ihrougb tho middle of 1911 ilmn* waj« a wi<le gap iHUvffn nliifimnila 
and new ordcra, with unfillrd orderK ming n-ecjitl proporliDiiH.ThU 
occurred noUnLlislandiiig llml Uir oufpiiL of jjrwhirrrrt' rrmrliinery and 
equipment moved up from a muitllily lule »f $^25 million in J\iiie 1940 
to $700 million n year Inter. Hy Ocloln'r, nnlers bad fallen to a Ii'vel np- 
proximaling the Bliipmonl mlc whirli waa then in exer^>K of $b00 million 
a month. 

The BlocknnUig pace of expaimion iti )ion-derr'n>^r indtiRlriea in the 
Inller monllia of the. year held Uie iiier<*n«c in eapilal expeiuJiliirc'a in 
ilieao nreoa to a motlcralc ruse over llic cjnnpnmlively high toUiU of 
1010. Ncvcrthcicss, it in Rignifieaiit thot nt n time when the economy 
waa under extreme pccwmire to expand armnmenl fneililiea wo n<idcKl lo 
ourociuipmeut over a broad oecUnn. Thin wq« inuf, for extiinplo, in Bucli 
lines oa food and kindred producln, lexiUes ami )>up(‘r. 

Por the entire year 1011, wo oflUmntc expemHlitrefl for plnnl fticiUtios 
and equipment in the manufacturing indUMirieanl more than $1 billion, 
or about 45 per cent of the total for nil induntrit'a. tn 1010, iIiIk pro- 
portion was much Binnllcr, the $2.3 billion expenditure for nmnuriictur- 
Ing facilities representing a more usual proportion' nl}out nno-tliird. 

Tliia aggregate invcsimctd in inanufaeUiring fiirililiiH is llnco- 
fourtbs larger than the $2.5 billion expended in IdlH during Ihc Hrsl 
World War. Today's warfare requirea mnny limes tins etiuipmeiiL 
needed in 1017-18, and tlio facilities behind the lines corresjKjiidihgly 
must bo greater. The 1041 total is more than 80 per cent above the ag- 
gregate for the preceding year. This makes clear the magniUicle of the 
inoreaso in manufacturing facilities, as well os tlic rate ul which expan- 
sion haa boon stopped up. 

Wo do nothavo a good yardstick of total invcHtnient in mnnufnclur- 
ing industries to use os a measure of the comparative aiisn of the addi- 
tion to our total facilities. Some indication of iU sixe is ufToidcd, how- 
ever, by comparison with the netbook voluc of all mnnufacluriiig plant 
and equipment (oxolusivo of land), csUroalcd nt $22.5 billion at tb(! <‘ml 
of 1940. This 6guto, whicli is based upon Bureau of Tnteriml Hevi'inns 
statements of the asset value of corporaUens reporting for Inx purjto.ROH, 
is no doubt anundorstatement of the rcplacomonL value of in turn fii(! lur- 
ing facilities existing at that lime. But it is easily recognized that tin 
addition of more than $4 billion in one year, witli a higher aggregate 
certain for 1942, represents an enormous rate of creation of nowfaeili- 
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fip. We look back upon the decade of Ihc '20'« an a iktIckI of markctl 

::?r:frxp™cr:" 

‘''no dW;il,ulion or the oxpendilun, to new 

induaLrica rcvaala tlio dominance c.f military dt-mniul. Wl.cn Imnk 
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down the S4.2 billion LoUil for mniuifftcUninn in ID 11, wi* liml ihai 
nearly one-haU of the cxpomliluro Imn Iicvii in llu' iirrdmiiiiiantly niili- 
taiy induHtiion; moro Hum onc-fourlh linn hn-ii in ilu' liUMo iiulnhlih s 
produciiiR for both iiiililary luul civiliiiu uho; and llu' rnimiiniiK ftuirllt 
has gone into induHtnoH with prrcloiniiiimlly oivilim. pniihu'tM. 

Aircraft led the expanmon of llu: inililury iEiihisIvii'M urul iihiail 
cightli of the total outlay on numufucluriiiR phuiL .limI iMiuiiiiuriil 
into such plants. ChnmicalB (incluUinK powder) ami Fliiphuii.linK ami 
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repair followed, cacli wiili neariy 10 |kt renl. Aniniunilinu w-aanotfar 
below sbipbuilding. Tlie Imlf billion dmllan* exfieiulrd iti the iron end 
sUkjI induBlry eciuallcid Uie outlay in ilie airrmf! iiiclii*.(ry. 

I*iXiH*nclilurefl in I lie mnebinery ii«Iuf»lriM* ji riunrlcr of a 

billion. dollarR— half of lUal. exjH-udrd in fkr* leading; iriduNiric'«, nml noL 
far above llie lolnh< for rinnferrniif* niHalw and llir find induHlry. One* 
third of the tolnl exiiriidilun^f* in llir |tn‘<loininniitly eivilinii iiidUKlricfi 
waa innde in the food and ki»idn‘<l pr(MUiriaindu«lri< ,s one*Hxlh in the 
textile induatrii'M, nnd nltniit cme-leiifh rnrlt in Ihe nutoinotivc' and 
aUme, elay, and gln.«a induct rhi*. 

The cliRlribulion of defenw fneilitioK rontrnrtjj indirnlrtH the general 
picUiro of the cbnrnelcr niul exl<«nl «f oxpiinsiim in rnpnrity and invewU 
menl lhal ia Inking place. Nnhimlly, lliew* data re)>rmnl lo a eonaider- 
ablc cxlcnt uncampleled work. 

Aircraft definitely tojw thw cniilrael IikI wiili ibe total of faeililica 
conlrnoUj reaching nearly $I billion by the end of fV)>loinlMT, a figure 
now exceeded by the cantracia (ilnml in the linnl riunrUT of 1911, 
Agaia wo need a yardstick io eompudii'iiid the siw of this fiRun*, and wc 
have a reasonably good one in tlie nwnd relnniH of tin* Iturean of In- 
ternal lUvenuc. One billion dolinni won tbi' net value of llu* rorpnriile 
asficta reported by the automobile industry ns of the eiifl of lO.’tH. 

Ammunition iKBCcoml on t Ida IihI—' well over $^00 niillion* -lliough IL 
woa in fifth place on the 104 1 exjiendilun^ lint. C’hemlealH uml shijm are 
ahead of iron and etcel whieft ahnrtHl llie lop position with airitraft in 
1041. Tho contrncta for nonferrous inelals reaelied $4tJt) uiillion. 
Though the machinery iiulualry ia wtII down on Ibo list, the. total re- 
presents a very large expansion for lliw indualry. Maeliiiie tools iiroli- 
ably conslitutQ tlio most ImporlAul single bottleneck that tixials, and 
wo cannot build all the now equipment iietKled. Wc Hlinll liavc to make 
much wider use for military purposes of existing ci^uipmenL of tins 
typo. Thorigh this is Llio case for nil iho melnV working indusLriea, liie 
key importanoo of macliino tools makes it especially Hignificant in tliis 

COSO. 

All of tlie aggregates here shown for mililnry and related fncilities 
will bo expanded undor tho war program, but it is unlikely that llio 
general nature of the expansion will be altered. Tlie military needs will 
be such, however, that tho expansion in iioa-inililary fucililii.'H on a 
acalo witnessed in 1941 will not occur in 1042. 

Prom the middle of 1940 through September 1041, ('(iininilinciils 
were made for over 3,000 plant expansions by the miUtiiry aulhorities. 
When complete tlicso onlargcmcnts arc expected to coat over SQ billion. 
More than $4 billion, or over 80 per cent of this coat, will bo met from 
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..hliP fundfl while less limn $1 billion will Ik- finanpcl |-rivnU-ly. In 
Sral the ixtent cf public financioK « relatively Rrealer ... .br« .n- 
Lstries where ilic outpuL iH more dm-ctly mlated lo nrmftnu n t . 

C okLpIc, over 06 per cent of ll.c new Hl,ipl...il.l...K fn-i I'nv. a|H 
moved tliioiiEli Sciile.nbcr arc l.einK coiiHlmcted w.ll. pnlib' f'>n>i« 
Applied through the Navy Depart. ne.il and Ibe M.ir.l....e C..,iri....w.o . 

CIIAIIT V 

ariTitr Mr nPtTNRE CONTIlAC'l'H KOIl |NIM5«TJllAlr FAr'JI-lTirifJ. 

^ 'I’linouoH bi:*pti!M1u:h so. nm. nv iiF/Kiiuvmo iiEtiioNs 



More than 90 per cent of tlm plimt for (he ininmruelnn- of aniinimilioit. 
exploaivcH, guna, and nearly 00 per eeiil of llie new uiremfl tue 

also govcriimojit fmanced. . , . 

In contrast to this doimmmco of puhlie- fniuls in fiinineinK din-rl 
armament plant GximiiKion, only half iho new nnn'Iiinery phinis nnd 
40 per cent of the ])eLrultiuin luid coal produels lilunt.s liuvii hi i n ili- 
rcctly financed l)y Llio Goveriiinc'nl. 

The rapid expansiojr of imlilury need.s 1ms elmnnetl iimI rtidy lli'^ 
stmcUiral, but aho tlie geograpliind puHerii of Aniniriin iinbih-iry. A 
rough picLiii'c of the geographical sliifls m-nirniig in ih-rnt-i' ihilnfriri<.n 
maybe obtained llnough eonipariiig. by »luh^sln^■.‘^ jiml by n ihe 

allocntioiiH for defense \)InnL, and value addeti Ity inniinfaelure in UUll. 
These siiggcst that as the armanienl pnigrani him devrlnped iln-ie lni‘« 
been ft moderate temloney for (he geoKrnpliical euiiivnirnihin in- 
dusU'y to docronsft. 

Those eecLions which in the pnat have lieen inoHt lu*avily indvislriul- 
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izcd — Now England, fcho East, and tho Great Lakes rogionH -whilo still 
receiving more than tbrce-fiftliB of llic funds allocated for now facilities 
under tho government program, have a smaller percentage of the ag- 
gregate new plont Ihnn they possessed of the old. On tho other hand, 
states embraced by the grain belt (the West North Central States), tho 
Ilocky Mountain region, and the South arc improving their relative in- 
dustrial position even though the expenditure in Ihesc arena ia much 
smaller. Note again from Chart V the high proportion of the expansion 
financed by the Government. 

Wliat Blands out in tho foregoing review is the record nddilion to our 
productive capacity in the period preceding the outbreak of war. 
Fiirthcr, we may note that we also added greatly to both (he quality 
and quantity of stocks of durable goods in the hands of consumers. 
This latter fact is important now that we face a period in wliicli wav 
needs will establish tlic sole criterion for expansion of existing facilities. 
There aro two rcaaona why wo cannot rely entirely upon the creation of 
now productive facilitioa to obtain the required output of annnincnts. 
Tho first of these is tho oxcossivo drain that would be placed upon raw 
materials; tho second is that we do not have lime to complolo such a 
process. 

Tho small amount of finishod matorlnl that has so far been produced 
testifies to tho fact that our raw material shortages Imvc been the result 
of tho voracious appetite of new construction for Ihcso products, and 
not the result of a rapid rale of embodiment of raw materials in finished 
instruments of war. Despite record rales of conslinction, we confront 
now the major task of converting and adapting, through a process of 
allocation, existing facilities to war production. 

Tho situation up to recently has been the natural result of a desiro to 
utilize idle resources. Such idle resources may Imvo appeared adequalo 
for the needed ’primary expansion for war material such ns airplanca, 
tanks, ordnance, etc. They have not been, liowever, adequate for tho 
induced secondo)'^ expansion, for example, in transportation equipment, 
in homes, and in other civilian facilities, a large part of which is a func- 
tion not solely of the primary expansion (as hero defined) bub of the 
general rise in incomes that Ims I'GsuUcd from that expansion. 

At present, in view of the imminence of near complete utilization of 
resources and the added drafts that will bo made upon man power, the 
problem of increased investment to expand capacity for Iho war GfTort 
is crucial. From this point forward expansion of industrial facilities 
must be so spread over industry as to maximize tho amount of existing 
resources that can be converted to Iho war offort, It ia clear that war 
output must be speeded. It is equally clear that this cannot bo done by 
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new plant expansion if llie past slower rale of produelirin hnn^ ^Uainr4 
resources of labor, cquipmenl, and rnw nmUTinls avnilftlO*’ ff»r pkjju 
pausion and for the Inilhllrig of llie whole wt nf romphiU'rfiJ.^ry r-"- 
sources that arc required l)y new piniitH r<»nt»lnir(rd. Tlien fru'e. « 
maximum amount of exisling rc.sourreH iiiuhids' rniivi'ib'd. 

The problem is to convert ihe ninxiiniiin prew^iMe ninuiiht of plan! 
and equipment r/uiKing along a Ke/ih* from thf rrmiph-ff'Iy 
to the completely Rpeeiidized or "one-purpoM’” unil3< td rcpjipm' nt nr 
plant. The portion of siieli ii Heiile reijnwnling iimtlrqnnte i'tpiipnjenl 
reaourcca, taken indiiHlry liy iiidiiKlry, nflrr nun'riyjon, i« llie smonnl 
that must be made good by the provi.xion of new T he U'<»i of 

its allocation, therefore, involves llu* ilelerinhwilimi of ihr wm* ihal 
maximizes output of exiHlingequipinenJ by sprrmlingnKlliiidy 
blc the new capilnl resources availabh*. If. »,« ihiR hind »»f *hfli 

must be contemplated for every iiulunfry t'<Kisidrn'd i-liKiMe to nnd' r- 
tako war production. IiiHofnr as lliere may be uny expnij^inn id o*h*r 
induslrica this should i>e done in n inaniier In nnnimiKe ilin probh-im of 
mooting prospective coiimtmnr demand and of efferiing the iran^tion 
back to peacotinin iiroduction. 



THE PROBLEMS Ol** DCTEUMIKING FAIH UENTB* 

Bt KaHL DQtlOBfl!l 
OffiM tff Prie* A^mim^rotion 

I N WAW TJMB Iho formulttlion cif fair prinripUfl nf rent control for 
houfiing accoinmodnllons invcilvcs coinfidcrnlion of tin; iiilorcsla of 
three principal particti to the n'ul eonlracl; the Iniullord, Iho Irnnnl, 
and llio Qovornment. Driven hy Ihr oxigrfH'u*H of lolnl war, tin* Gov- 
ernment cannot now iknnnil lUe. free tnuTAtion of Itnnllcird-U'imnt luir- 
gaining, when Lite result nf Uiia hargaining (tniilrilniK'n lo inncilinn nml 
unpcclcB Lhcsmoolli functiouiugof laliorrcrmiliiinnL in (IcfcnKii rcuLers, 
Through the BorviccR of the Bun'nu of Labor SlnlialicM niict Ihe Divi- 
aioii of Itcacnrcli of the Work ProjccCa Adininialrnlinn, n-iilal trends 
ore now being surveyed und chiirted in more Limn 2Ih) defenHC Iticiililitw. 
In most of tlicso areas vacancy of rental iiotiHiiig ncconinujdniionH lias 
bccomo negligible, as a rcsnlt of a number of eoneoinidint fuetoi's. (1) 
In-migrant workers liavo come lo take iiewly-erenUid jobs in defeiiHO 
iuduatry, (2) Expanded employment boa raiKcd llie cnniioinic Hlalim of 
many familioa who had previoiiBly lived in crowded rpinrlers, Svieli 
families can now afford to ‘‘uiidoublc"ftnd iii'c sj'eking Kei)iiriito iieeom- 
modatioiiB. (3) Eaiiiilics of ofliecra nud cnliNlcd men Itave moved lu 
areas near milUnry posts. (4) The mnrriogc ralo linn risen and furLluii’ 
inorcased the domand for separate dwelling tmils. (5) Tlio lioiming 
stringency has caused a transfer of rental housing to the Hales market, 
further limiting the supply oriuiilH avnilnbie. (0) Beciinstt of increaHcd 
coats, conatiuction of rental housing for workers has become m\ even 
less attractive form of investment Limn it wan before Llio wur. (7) Prion- 
ties on housing Lave begun to curtail new conBlruction in nn nhsoluLu 
Bonso, 

So groat is the prcaaurc of this demand for rental houHiug that in 
scores of localities, dospilo the exertions of private buililing and the 
allocation of dofonsc housing, there is no prosi>cct of anytliing like a 
free, competitive market for the duration of the omorgoncy. The up- 
ward spurt of now construction during ’30, '40 and ’41 cannot bo sus- 
tained. Yet the total number of dwellings built during this active period 
WEB far from ndeciuato to compciisnte for tho paralysiH of the conslnic- 
tion industry during the depression of the '30 'h. In Llic fuLuro wii may 
expect tho conlinuunco of migration from non-dofoiiHO Lo dofeiiHO cen- 
toia, despite efforts at the disporaion of war contraclH. 

For the country as a whole, tho rent index of tho lUiroaii of Labor 

• A pniwr proBonkd tit llio 103rd Annunl Mooting o| ilig Amorluan SlnUslIonl Aasookllon. Now 
York, Dooombot 26, 1041. 
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StaiisLica for wago carnora anti lower-Halnricti workr^i. l*a.M W ini rv[uiii^ 
from 34 large citioH, lifta hIioh ji only o inodrTflln ujiwjird h nd-iKV- 
Scplcmhiir 1039 Lo OcLolmr 1941 IL row. only llirff pointF. nii*! (Sin. 
upward inovemoiit ia a roftrelion of iiicrfUM'fi in mflro|K*)i(iui «f 
suchaa JacIiHonvilln, Uniriiio, Dclroil, Hnicimom, Mnl.ilt', 
and Clevolund, whieli «rn dofenHo ARainat ihisnniiniiril jmilt-rn, 

the individual d(!f('nHe<’(‘iiUTprm‘iilf«MHliaridy runtmwliniipirUm’. 

From HUi’vayH of dcfi'iiM'; milfnt iIiiih fur rtnnplt'lf d, if fftpiK'nrf* Mmi 
since Oclrdxu’ 1039 fiL InaKl f<»ur cillntt n intpnlnlioit >»vtT ftamwi 
have flhown an indt'X rlsn td tt‘ii poinla ttr mtin*, rmd 21 mi iinlt x 
riso of from five lo Icii poiiilftin llit- lolul rml hill. I'rtnn «lnln nvjdlnhh-, 
Lhcrc is I'cn.son lo hciiwe llml, uiilfss .slniutory rnnind« nrr inipw^I, 
lliG general upward /ntM'fUicMl in llii'.si* Inrgt-r rli fr-Jiw ruiilrrjw will not* 
tinuo througlioul live oiiH'rgfiicy, wUli ohvioiis rtiiiMTun-im A 

lowered standard of living for Uioko with rompiirnlivi-ly fixrtl 
(2) A Lcndoiicy to incrcaso (lie lulior (iinitivfr ninl I'lironrjig*- 
migmtiouj (3) Aji iiniwliJH to dojimml^forroiuprjiwilory wngr 

Dofonso localiluisumlor 50,000 hutl an iiitiignifti'anl nniiih'Tof varmil 
dwelling unilfl at tho Iwglinilng of iit-iiiigruiltm. Tin* larfo- lind 
some leeway. In Hk'. smaller eoiiimiiiiilies defense nrlivity lintiighi an 
almost immediate and eomi»lele tiplMmvul i»f ihe jurvitais rental ^^irne* 
Uu'c. Tills rosulPHl in increases in the lolal rtmi hill whii'li mnonnie/| in 
at least one inHtance, to 100 per eent for the period March UHO P* Si p- 
tembor 1041. For a)) surveys thua far reported, th»' li»d»-x haw rifw n 5 to 
IB points in 30 loculitieH; 15 to 25 ptiints in 14 h»enliliefs; 25 (<« 35 
in 7 localilie.H; 35 ))oinls and over in 4 loenlilies in iipprnsiiimh ly the 
same period. It does itotKeian prohahle that in Miiall defciiM' coin mu in ^ 
tics an upward movcjneiii, of this niagiiilnde will conlinne ind>4iniie|y. 
The saturation point has prohahly heeii reaehed In some I'Mn f-. Aft'^r .'dl 
there i.s a limit lo wluit workers will pay for a hmki-ieditw ii ^ luo'lv, t iie e 
they still have the. ultimate ohoiee of nniving uw.ay from the ar. n. In 
those comimmilies the Oovernment is ronfrnntid imi only lie' 
problem of slabilizing rents hut of aetnally reiiueing tlu-m. 

Since tho neini for reiit eonlrol doe.s nm Ituve lo he < I’lhii 4e 4, the 
problem i.s primarily ouo of method. Whatever the f{n-N.r> C"je i‘l< i- >}, 
one basic priiieiple sliouhl hedelerininuiit ; 'I’lie fm hniln mu*-l len » - »iu 
pUcity, An iKlnniiiHli'utive order for reiil s eaiiiHil hi’!ii tiny i < < iiihhou »* 
to a price scheilule for ii highly orgaiiii'ed imlueiry wliieh i lupli.H i x 
peris Lo deal willi comjilicajed forms. In tin* cje.e i»f j,ui 
literally millions of liindlorda and leiiatii.s must iiiid'-iciand ili« ir righsi. 
and duties. 

The landlord's formula for cletermiiiing fair rents in tnulltionnl. He 
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l)cli(svc8 llmt he U cnlillwl lo w /«ir return r«n hii^ irivr^tmc’iit, or lo a 
fair return, on the market value of hw jirnj»rfiy. iSueh rriteria ware used 
in tho two mewl aignificnnl Ameriran niil mnirrd rviKrimriiifl of the 
loRt pnalrwaT*j>cri(>ri in Kew York nnfl in ^VIt^lllinRl<m, D. C. 
The Uiadcfjuacy of the rrauiiK wft« ol)vi«u«. I-rneh pii re tif n iilal prop. 
erLy became npolciiliai jiwbhe utihly ra3fr- Tiip atiiniihwlraiion boRncd 
down, la an aUcnijil lo hi* fair lo every individiiai, tin* rntm' pro^iaui 
became! rutile. 

It has also iK^oti (Itnl ii. n'lnlinn^hiii bn e»lalilif<hr>rl lirlwrcn 

nn ooHcasor's appraisal of a rcninl pmixTly nml n fair n iiini. llul Ihrwo 
familiar with the paKcirn of municipal nKm^micitl platiH nml prnciices 
muat realise llnil such n ayatem would bo luiill im satuly if not 
swampy — ground. 

In. Atldiiion lo fair return on invcftlinenl, wlurh an excursion 

into Gnancial hialory, and fair return on n mnrkcL value, wliirh in ilocU 
ia aubjoct to innalianary iiiflucncca and diit*cl1y n*liil<*d lo the rents lo 
bo controlled, there hon been another propcMui); (hn )dnn of lhrtf<i! wltoin 
wo may call the cloaaificrs. They would like lo eslnblish plnnHcs of iiiiils 
in lorms of size and character of Blructure and other variables, and sot 
fair rcntalg for each cIosh or category, Tliia plan would bo o dollRlit to a 
real property inventory expert, but a niglUnmre. U» an aUmini«lrator. 
So numerous arc Uic variables in terms of age, coiuliiion and lueutiun, 
that any attempt lo make a paUcruouloflbo lumsing of an American 
industrial city would bo doomed lofoiluro. And even if it could bo done, 
it would sorvo no purposo. A Hchcdulo of c]nst»cH and rates in wliich the 
tenant does not Tdto know where he belongs would l)t! uaclesa. 

Hence, by a process of cliiniimlion if not l>y preference, we arrive at 
tho rent ceiling date moLliod. This is the principle now l)C'inK uh(!( 1 by 
the voluntary Fair Rent Gornmitlccs ealabliBhed under the direcLioii of 
tho OfTico of Price Administration; this method will go into offect Jan- 
uary 1, 1042, in tho District of Columbia under statutory )>Qwei‘H; and 
it is basic to tho rent aoclions of tho proposed Emorgoncy Price Control 
Bill. HnclcT this method, the authority chooses a dale at wliieh rents arc 
generally pegged for tho duration of the emergency or as long aw a free 
rental market romaina inopomtivo, mth allowance for tlie adjiistineiil 
of hardship caaea, to both landlord and tenant. 

But the practice of fixing of tho coiling dato is not quite so simple as 
tho statomont of tho principle. Under ideal ciccumatauceH, at tho very 
beginning of tho omorgGney the ceiling date aliould have hc.o.n impOBcd 
upon any locality whore it was fairly obvious that tho impact of tho 
defense program was about to, or had already begun to, resulL in an 
inflationary rent movement. In most dofoUBO areae that would liavo 
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meant pegging ronla in Iho «prmg or fnll of lOld. Tim 
pegging rents in selected defense lopalitiCH n« of JiinUfiry 2, lOlfl. AW, 
unfortunately, Imve iJiUfl fnr Imd nn HtahUnry nulliority. Fair Ihnl 
Committees exert a iisycholoRicnl l•fr^•el in rest riuniiig nn rsimim in- 
flationary trend; tlioy do notRlop llm In-jid, nml tin y rorlsdiUy ratino* 
be expected to reverse a movement wliirh is nlrrmdy ufidr-r way. Tim 
results of Ibis absence of slalulory ri-nt coiUrul imtlmrily nrr n 
regularly in rent surveys. 

At the present moment tbero. is every HMiliornl limi llm Kinr-rpmcy 
Price Control Hill will include KceiiooH for the rcK^duHion of rciUnl^ in 
defense arcQ.s. Thovigli Clio Hjmpific provisions are still Is-fom tVniRrrr^, 
it is possible to discuss some of the problems \s'liirli wcnild Im ins ijived 
in setting a rent coiling date. In fixing tin* ceiling flute iit il given di> 
fense-rontnl area, it rrould be wise lo lake ijJln rcmHilernlion ibe r* nl^ 
prevailing in that urea on some prc-eiiH'rgcncy ilrili*. Ajiril 1, Itlid, 
would serve aa a convenient bencliinark; first, IsmaUf'e il iw ilie dale of 
the Housing Census and dataare uvuilable on vacrinry, retiC levdii apfl 
typo of fitnjcLiirc for all units in llie coniilry; iirul secfsid, at tlml limo 
liarclly any areas wore yet significanlly uflecled by the flefcnwe pr>»gram, 
tlio only po.ssiblo exception lumiK a few sln]>bnildiiig lenlerT-. Having 
adopted a boflo date, it would bo necessary Itj nseeriniti, so fnr ns pw/tj" 
blc, what bad Imppcimid lo tlie operating ei»HfH f»r varioiiH ty|ii^^. tif limm- 
ing accommodations iii defense areas snbKi'Cini'nl to ibat dntf*. 

From our preliminary soundings, it flfss md np]H iir (Imi in tb«* np* 
keep of Uio dominant lype.n of rent iiiiitM In rJi frOKi- an 
ono and two-family houses- -there liavf'beeii esiraonlinury ineh’.iw i* in 
operating costs. There may bestnne un<l we nn* ini-kling Ihi^ prnbh ni 
through actual surveys of expeiiHes from inaniigenieiil (KHikn and 
through spot surveys of informed opinion wln n* inaiiaKi-ne j>i 
arc not availabh; — but there are not eiifiUKl) iuerfnM 'i; b, m m ral hi 
justify a substantial advance in rentals. The facts are llmt in an ari a 
whore tho vacancy ratio is nil the )aii(llor<l floe.s nol have (u t.p< ml 
much for upkeep as ho would in a eompctilive inurkei. 

Thus, increased operating costs, the hlanditrd jm-tilicalitJii for ni>'»i 
price increasos, do not appear to ufTcel n-ulals HKiiilicuntly durieiu ibis 
period, ApartmoJit houses whielt have liml tln-ir fue). repair niar^ riMl, 
and labor costs inm'usful may KiiowsfMiie rise, but (a) iipariiMi-ni 
are not a significant ju'oporlion of nailal lanifiiiig an nniiiiodaiioin. io 
most of tho defense areas when^ probh-niH niv avuii-; (b,t Hol-;4aiit)r)lh' 
mcreasod occiipanoy will makeup ftir iner.-awd nmi:< in a not! 
analysis of upkeep cxpejises. 

It will bo necessary to coniimic gallufring luiy availalih* flala on ilm 
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opcmting cost® of irnUl hoiimuR from m-iunuiico cturipanir^i, Govern- 
ment flgoucictfi, privale foundalioiw, oa well m from « Mmi»Iirig of man- 
agement Imbi in scloctwl (IffrnsH'arif’iiK, Imt, fil Ih M, rlaia willbe 
straws in tlic wind. In pmetiee il will prnlmldy int diiriruU lo dnveloi) 
prcciflo cnrrelationH bcLwcoii Uie rrnUl movcrnenl nnd tlic upkeep 
coaU of rental housing in a given urea. 

I'ho acLling of the rent mling dale will, ihenforr", rrrphro ailininio- 
trutive diacrt'lmn, an nnalyhU of eaelt iiuUvidvml nrt a, and a rons^itlm- 
lion of all the demand farlorK which have alTccUsl tin? uuivcnu'ut of 
reiitaU in the area. It would prohahly Ik^ vviw U) m*!, iIu* rent ceiling 
dateauiricieiiLly far back Iti itrscind (u« many of (he exorbilnnl increiioea 
ofi may bo fenaible under sound Bdniini«t ration. On (lie oiIkt hand, it 
will hardly bo worth while to go back m miirli as tw o yenr« if we peg 
rcntiils in a large inclroi)oltlan area when.* iIhtc lias Imh’Ii a slow but 
steady rise. Among other reasons, Ivcauw of tenancy clmiigi'a and con- 
versions, Liicro would be an extraordinary mnnlKT uf di.sj)ulcM over the 
actual rental provailiug on the ceiling dale. 'Phe ndhiinistralirm NVould 
thus start ofl with coiilrovoray over Uiu initial fact of wind ibc! fixed 
rental is. In small communllic* where Ihc defensi' ))rogrnni bus resulted 
in auddon profiteering inercaaett—na iiulieaUHl in ivu index rise uf dO or 
60 jiointa— lb may bo aecesaary to go hack as far as April lO-lU iu order 
not to CrcQKQ renta at an exorbitant level, 

OnCQ a ceiling date is set for a locality, nn ndntinislralor would be 
confronted wnth the problem of asMuriiig lenaiila occupancy t»f ibcir ac- 
commodations. Itcstrlction of ovicliona ia basic to any HyMlcni of I’cnt 
control. In theconvomationfl which Iliad aomcliinunKo with roiin-sent- 
atives of the Canadian IlciUala Administration, tlicy were vt?ry em- 
phatic on this point. Tnio, under a rent jicggiiig HysEcin the landlord 
may nob I'Gceivo a rent above that in effect on the ceiling dale, but if the 
landlord can at will order tcnanla lo move, threat uf evioLion may pre- 
vent a tenant from registering complaint against a landlord violating 
the Act. Naturally, under any ayatem the landlord should he able to 
regain possession of his property if ho uccds the dwelling for his own use, 
or if ho plana a significant program of remodeling; but Llm tpiunit must 
be secure in his occupancy so long aa lie pays llic Icgnl rent and com- 
plies with other normal rociuircmcnla, if he is to feel freo to take ucl- 
vautago of his rights under tho Act. 

IJtii'Lhcrmoro, in any administration of rent control in a defonsi)- 
rontal area allowances should be maclo for Individual hardship en.scs. 
This provision of floxbility would climinato gross inequities. If, for 
example, on the ceiling date a landlord had rented to a rclativo nt nn 
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uneconomic rent, il w fuir to nllow Iihii an upward innit w ti*Ti h<’ 

rents on an economic biiHiB. Inkowiw* a U’niiiit wlio for |h rnliw 
reason was paying uu cxorlnlaiil rout on llio fc-iHiiK dnl<‘ f Innild l»i" kivji 
nn opporLunily to appeal for n dccrenot?. 

For units of new eoiiHtruclion an<l Ponv*‘rleJ unilH lOil 

rented on the ceiling date, the beat mhniiiintiiaive h llir 
of comparability, wUli euimideralioii of iiicr<niK-d roii^lniriinn 
where they have uecuired. WliuL wiw llir rent for a r(iini«unid»- unit in 
the locality on the ceiling daleVTlii.iiinnuHlmhdy rait*eh I In' qm M inn 
to how ono dotci'inineH p««nj)ariiliiUty in Individtud rnt-tM. Tbi' endy 
ansM'cr ia Lliat comparability in iiidividnnl euMM will Im- nuidt* rm ibf 
basis of export opinion by loeid informed iiiHjK'ClurH, liu- aaine iyjH‘ nf 
expert oinnion wliicb is nccej)led in iippruiaida. 

Adjualmonl-a aliould also be made for any enpilal irjipiovr'nn-nl.,"' j f- 
fected aubsoquont to llm ceiling dale. The toaI of Dn-rie impr^ivmirni.^ 
ahould bo pj'o-ratod over a reaHoimble lengfb of IImh', wind the ).'u»J!ofd 
sliouM be allowed a fair addition to the. rent a). 

Along with the freezing of icntaon lli« ceiling duUi, ^)l^•^e^l(l»ldd Im'w 
freezing of all sorviecs winch were a purl uf the mil mnirai i, wln ibr r 
it was written or ored. Hliould the landlord reduce i)ie n ice hiundfird 
in ofl'cet on the ceilmg date, the teimiil ought (o be given the riglii Ut 
appeal to tho local adniinmCnitor for a downward mljui^lne ni of biHi 
rental, since a reduetiou in KcrviceH in ])lui)dy ei]ui\ iileiii ut uu inen-iif'e 
in routs. 

There should also be proviaion for periodic raihing of i]ie r* nl n iiiug 
when it can bo shown that there Imn been u genera) ibe in lie' i’n)«i i>f 
operating rental lioUHing in n given defenw urea, 'rinnigli al lie* |ir« m ni 
time there is no indication of any sbarp upward iiMivcnn nt in tqH'r.'jiing 
expenses, there may be in the future. After llm iidtipiitm nf (In- b:e..^ 
dale for a given area an udiniiiislralur hbouid eollcci all avtiihibh- r<'I> . 
vanb economic data, and if there lire Hignilicunl iiiercny-t •< in n)vi taring 
and maintenance costs, he Hiiould issue an nnlrr gi an ling rle- v. Imji - ilr. 
fenso locality a speciiie i».*jTi*nlagi‘ inerease in rmis. aJjuvi- !|i>- 
Any such over-all allowance would, id emir.-e, meev-iiao* an • rinesi*- 
of tho ratio Jjolween lolal rent rereipls and uprraiing evpr n < ’J hr .• 
ratios vaiy slini'pjj' from one urea In unoiher. In grof-ral, u i liMv. mg nf 
subflLaaliftl rise in oveiwdl operallugen.sis vvfiuM bi' ni’‘'' :.'.!iry ln-fuii* mn 
much as a 6 or 10 iicrcenL rdiowunce above ihr n-nf enlihg j . d. 

Under tliis plan of rent pegging u,suf u givt-n dale, bi.ili liiiellotd aiid 
tenant are ailowed to continue the biisic eeiuuiniie ri-liaiondiip vilmh 
prevailed on a i'en.sonable date after the. einergi-m-y was di-i-lMn-d. A 
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Ifludlord simply would not lie [KinDillcd lo (nku undue ndvontagG of a 
severe liouamg stringency and wlmt amouuU lo n monopoly market 
wliich has resulted from defcDee aclivily. 

It is obvious that any syfllcm of rent control will rcHiill in successful 
evasion in individual instances. (1) Jkcmisu of llie complete nbfipiice of 
rental vacancy, there may be collunion between nn individual landlord 
and an individual tenant who may agree ujion ii rental above the ceil- 
ing. (2) Sales contrncta may be de\ifled wliicli in reiilily mnount lo no 
more than an increase in rental (3) There may be a geiioriil tendency to 
reduce acrvicca and repairs. As each of llieso probleina nriscH, a wise ad- 
ministration will have to devise now regulations and mulhodH to copo 
with attcraptfl to circumvent the law. 

On the whole, I feel that such a ayalcm of controls is !ik(dy to work 
out better than any previous attempts, bcenuso it is siinplo and because 
it places the burden of proof for revision upon the landlord, who has 
easier access to the forms and practices of adminiatration limn most 
tenants. 

One lost word on the effect of rent control upon the 8Ui>ply of liousing 
in dcfciiBO centers. It is an old argument llmL rent control will impede 
the progress of private conslruclioii where it in inont needed. This con- 
tention becomes ever more academic an priority demands on critical 
matcrinls become over greater. However, if the only way lo get new 
private construction is ilirough an agreement lo nilow an exorbitant 
rental, then the job of providing housing for defense workers will have 
to bo dono by public construction of defense Jiousing. Hut in my opinion 
a strict regulation, of liousing conslniclion, bo that it actually supplies 
the absolute needs of defense workers and not the luxury I'euuii’emente 
of other strata in the population, can go iiand in hand with a firm policy 
of rent control 



THE EFEEGT OF THE FULL MOON 
ON TROUT FISHING* 

Dt C. McC. MCTrrf.Br ano Dambi. H. KwnooT 
CorncH Univcrtiiy 

T he eiTUATJON t)uit iw t:» )>o rxplomi, iJif* p/TitI of Iht' full mtHm on 
ti'0u(- fishinpr, is one tluR rniKlit ntu^ily givn riw In KU|N”r!*l»UCTU#* 
licfs. Tn approacIiinR it one miminrfnately eniifroiiU'tl with Ihn 
of selceLing nn appropriale ineduMl of iiHiiiiry. 'i’hi? wienlifir inctliwl \» 
suggoated as tlio best way of aUiiiiiiiiR knowh'dgn nnd 
on any Bubjeefc. ScientlsU^ -aiul Rlalialiriniw-- Rpom to RiK-nk ws Ilunigh 
it were n single mclliod iinivorHiilly uiKlenslood uutl uml. tl pun nl*?trn'- 
ing scientists hi acLion^ and uflor linlfuiing lo ihrir cr»nlrovr*rf‘ir^w, <«it' 
raiglit conclude, however, that different w’t>rkerH ».*«► <lirfr*n'iiL rnr'lli*wl!*. 

Tho method nctunlly employed in n giviui .silunlitm Hf'cniAi lo dr-jw’nd 
on tlic attitude of Llio individual townni his objeelive; niniiy are ex- 
tremely vaguo about it, somo nUempl to explain pln-nomena, odtera 
try to describe Nature, some, wek the- inosl pre«*i«e Htntomrnt of Inwia, 
many puisuo Tmtli; not all would ugree ifmt lln* srlmtwl hIiouM (pjI 
only produce sound bolicfs but produee liiem in mieh n way ilmi ibe 
conclusions can bo tested by llie coiiiimiinly. It is cvhleid ilini timny 
workei’fl have never seen nuy need for Hinting lludr allilud'-fH or ImbitH 
of research; some would oven deny luiy mieb neressti.v. 

R, A. Fisher once made the Blateinent tbnt tin* sinlistirtAnV fiinrlinn 
is to make sense out of rigure.s. If Lliwidm in expanthd (In n tin* ffririi* 
tist should make sense oulofauclimtunUonKtiKlhe one wlih’li rtnw roii' 
fronts us. According to tliiH view (lie sWentiHl iiuiuireH inin HiiUHlinnH 
that do not make souse on first exiuniniitum and, in hi diung, be rlmiiRifi 
the state of afTaiiH so that it does nmke hviih'. If il liiniH cuil in llu* lung 
run that tho community agrees with him, after trying mil liiw I'nui'ln* 
sion, then it is judged to lie a kouihI hi*Iief, but il in always snbj''‘’l l‘* 
revision as more inforiuntion comes to light. 

Tho transfornialion of the elements of an inilclj-nninan* fiiuaiioii 
seems to proceed tlirongli n serieH of hIojw and appi ar.** lo fulhov n fairly 
definite imUorn. In a luomidricimpiiry, forinj^laiHv*, rf-riain 
are 2iccded to got from <me step to the next, but tin* prim ipli'n \vlorh 
control these secoiKlary operatioim are uMiaily hnppri !'''i'd or an* lak' ii 
for granted in iicdountH of iiidivithiul reM'un-h. ff i*vt ry..ie’ n?-< d th-* 
same metliod, if, hi fact, the Keii*nline method \vere n einvJe no ihinl, 
Chen Caking such CliingH for grnnled mighl lie beyond qm -linn. U, i.n 

* A paper pTCBonlwl al lIjo 103nJ Annual Me«lln( t/f Am#fioan hMa»li<i*l ,V« m 
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Uio contrary, difforont melhcKia art* uml, mitl if llin kinti of Wlicf pro- 
duced depends on tlio means rmpinywl, Uini it IwrjiiiicH a inaLler of 
fundamental iraporUuicc to »lalc llio niclIifKl liy whirli ronrhiHbjia are 
reached. 

The purpose of lliia paper is lo draw allfiilion l,o flie iir'rrwiily for 
kccpinR the directing prineiplra llml are cinidoyed in nwiirfh u« open 
lo public infipeclinn a« llm data, llie evidence itinl llie ronpIuHiimB. In 
doing tluB tlu; hope is enterlninnd llint it may he!|) lo dt) away with 
many of the coiiflielH which flim^ up iM lweeu workiT?* tiiul aid in llic 
critical Kcmtiny of nwilla by the srieiiiifie eninmniiily wlih-h m an 
essential i)nrL of the prcireha of priKlneing aound knowledge. 'I’lic i)ro- 
ceduro will bo to draw attention, briefly, lo tiie more iin|n»r(!inL opera- 
tions needed lo resolve nii indeterminate aiUinlioii and thi'ii encli upera- 
tiou will be applied Lo the nitualion.^ 

TUB INDETEUMIKATB BITIMTION 

Operation; becoming aware that known niul \niknowa elerntuila (‘xist, 
characterizing tlic situalioii as problematic inul expn'ssing the need 
for inquiry. 

Example: In recent years the fishing alibi bait Uiktui an oa(rt)ii()micnl 
Ironcl aud many cxplnnatioim for poor fiKhiiig liavt^ Ix'en ofTerotl lo llio 
angling public. One of tlieso iiotiuim is (Iml ( rout fiKbing, Diough it 
is carried on during the daylight houm, is adversely afTccli'd at tlio 
time of the full moon. No doubt this belief lins been Itorrowed from 
iharino fishermen. In tlic sea llm effect is a real one j)i'ol>ubly related to 
tidal influences wliich arc definitely oMHOcialed willi the plutKi's of tlio 
moon. The cxiatcuco of such a relation in frehhwutor appeai'H to be 
doubtful. In any ease inquiry seems to be iiecdod bi'forc the idea ia 
used to condition our trout fishing hnl)ils. 

DATA 

Operation: obtaining data from the eiluation, whicl\ ia cluiiactcrizccl 
ns doubtful, by making observations and converting the material 
into symbols having both rcprcscntalivo capacity and the power to 
indicate the exact problem. 

Example: The idea that the full moon Imd an adveme erfiMjt on the fish- 
ing first beenmo general at Paul Lake in central UrUisli Columbia nflor 
the 1034 season. In the course of fishery management HtudicH from 1932 
through 1936 catch rocorda wore kept at LIjo singhi lioiit liv<u'y. The 
numbor of boats fishing each day and the number of rainbow trout, tlio 

> Our IndobleclncJia lo Jehn Dowoy, Logie: The XAvory oj for iho nonerrv) imKorn In ncknnwl- 

edged. 



. a,,. Er«ffr 0. THB Fn.,., Moo>» o^, Tmi.rr F..n.v« « 

Comoli UnWe“r«ily, provide errloin f«dH >vl,„-h llo' .k'.." <'f «!'" 

eflecl or tho full moon may I)o invo.HliRftt.'rl. 

TIIK l‘n01H.^^M 

oreraiion. oauidi»id„R loRi-ui .■on.roi ..f .h- -ixodi™ 

ial luol. a dim-n-nr.. aa .hat .d.-n-al raiRlr. aro.,r 

E.amt“X' preliminary aurvey <.f li.eae .lata iadira.rd .I...,.- 

feemed to bo a rcdmdioa in the e.deh at a .he all ...on. 

1934 which mighl easily have Riven emh-nre (o Mu* helu f llml, Ih^ ftil 
.noon does aficot tl... CahinR; t...t w r™.H I., k.n.w if ll.' l'.- » Rr"' ^ 

Olteot oporaliiiK consialei.tly ever a |..•^.Kl ..f e.'V..ri.l ^. ..t, . 1 he I »r 
tioular prol.lcn iiidicaled ...ay U.er.dnn. I». Mai.-. ' 
aisnificant didorenco in tl.e.ealeh of ni..ilH.\v front ... .Im !....■ of th 
Ml moon during tlio six-monlli fial.i.iK win..... of the fiv.-yei.r l« n.»l 

at Paul Lake? 


THK I'Oimiiu.K HOl.irrioN 

Opernto; formiilatinK llidhypoOiehiHmdieiHefl hy iln* ihiM niu) I-y ihe 
exact BtaLcmcnl (if llu; pn.hinn. In lliin eiiso .■huiu-e ruiM pn.vnle n 
reasonable expinmaion of llio tUffereiiee. 

Example: The most iihiUHihie Holnfinn »he )irc)l*l>iii i‘*: nUliniiRU 
vaiiaLioiia will ho fuuiul in (ho ouloh from immlli in nioiiHi nml year In 
year, tho diffcronccH at Clu? lima of llio full moon will he nn Rcvai*’r than 
would occur merely hy (dinncc^. In olher wohIh the difT.-n-oi'e m He- 
catch between the two pcTiodH is not niRiiiiieaiil. If the mi' •.nlinlh-'l 

vnmtioii in such HiUialionsaK Hum (ehimre) forms u imnnal detnlmifti 

then thehypotli(!.siH may ho iloveloped lhus:if a liyiiu(lii'iif!illy inlim*'-' 
population of Hucli catch roconlH ns lliose Rives ii [lurriinl iliit nhinji-n 
with parametorH, 77in and m'yma, (hen ihi'. ellleimt elnii'-in-^ neiiii nnd 
Hlamlnid deviation, from a popnlulimi Mieh :ts this .nii- aiv e -i iimd- .■ 
derived from a nimilar diMlrihidion. V'liiin thes-e il nmy Iw* 

deduced Lliiit, if a certain variunce laiiti (/•') i^ Rivi-ii hy Mi!iii:'iie fKun 
a normally diHCrilniLod ]iopiilation, (lien (he vnhie of / to !»■ nili iihiK d 
from the data is Hindi a value, hh would he derived fimn f.inii’»e x fr.fUi 
anormal distribution. 1 1 is under.-iloud llml the dulinir-- (it In- "'ni.riiml" 
ized” in case they do not uornml diidriiniliou. H it* also 
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sLi[iulBU!!<;l lhal ibp rviclrnnc’ lo Ijc |U%r«i It^ Ihc’ hiilll iirinriplr*. This 
KUpulalion coDvr-rlis Ihn byp<*lhcsii* inl*i a null hy|wjJh(^M4. 

TIIC pniiKfK 

OfP^raitftn: ppcrifjin^ llu» m«*f’rial an'l ih'* |r*^ir;tl |in'iici)iK'» (« Ik* ugcd 
in mainUinirig r<iiUrn) and {irovidin^ a valid 
Ejtiitnpk.’ In nrdrr lo IM llir* jwilulir^n of llir pmldi m, rcpro- 

fiicnlAlivc* dnlA wrir* frr«rn Mir» rorurd^. 'Dip wpr-k rif llip, full 

mtKin wiia fappamUHl fnim Uip rrsl r.f ihr monih; ilip day uf, iht* day 
Iwfortiniul llicdny oflpr llip riUriicIftrclali’nf ihr* full itii»oii worcHtdcplcd 
fi« refireHcnlftlivn uf lliw cimditioii. Thrmp clnya wctp «l rnndom 

from Ihe rcnminiiiR dny^ in prpU monlli. Tlip ruiinUT of TmiiinB 
and Llitt number of Iroul pnifglilan »•! dm wWlPfl dny.*i in rarh ol 
the abt monUiB in ennh of dm five year* M*n* laliuinlr<l. 'Dm hlmulnnl 
desHign for an luialyaw of covarinnn? wn« )tulgr<i in Im Miilablp for enn- 
LrobmR tbo condiUona imd prtitluciiiR Ibo ovidrurr, iurbulinR llm Mli- 
malcfl of orror, i\cci*K»ory for the lad* of jURoinrauep.® Since prior in- 
quiry bad idvown Umt CK« mean and varinneo of dnla of duM (y]M> urn 
corrolalcd die. oriRinttl daU were •normalised" by ttaiiRforininK tlim 
to aquaro-raolei. Tlio null principle requires, (Irwl., the prior clioicc of 
limits of sigiiiricaiicc andj second^ die deciaitm lo ubidr* by two sli[)ula- 
tioDs. 8iuco lil.lb ia known nboulHUcIi ailuatiortH ns lliis niir, il wdh dc*- 
olclod that II high lovcl of aignificnnco, ilio 4int> {mr cont level, hIiouUI ho. 
adopted. Tlio two stipuIalionK U> be umkI in judKing xignineaiiro nuiy 
bo stated as follows: 

1. If tlio voluo of / falU beyond the one per roiil level, limit hulh 
clauses of Iho hypothesis nro denied and the hypollic^iH in rcfulod' lit 
wliioh COSO chance could not ronnoiioldy mipjdy the ante ex|diiimtinn of 
tho dirfcronco, TIio diflferonco will be judged lo Ije aignificiiiit niul llio 
situation wUl bo dolcrnimntc. 

2. If tho value of /falls within the one per cent level, llien the conse- 
quent clnuBO is affirmed, but this docs not ncccsanrily confirnt the wholo 
hypothesis. Chanco could, therefore, rensonnbly l>n offered ns nn ex- 
planation for the observed difforcncc. In this cnao die piltinlion is still 
indotetminato and further inquiry ia needed in order lo ntuke finul judg- 
ment, but tliifl does not prevent an evaluation of tUo jiracliiud Bigidli- 
canco of tho diffoieiico, 

TUB CONTROOOHD INTEIIACTION 

Operation.' tho coiitrollod rodnetion of tho intoi'actiag syjiiboJs wliicli 
reprosont tho data. This step is intn^duced because Lhu reduced data 

Bymboli and prooeduro uaod follow Qoorw W. Bne()»oor, Sloffrifcol UHhodi. 
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may be used to j 3 roducc evidence other thun Ihfil reriuirni for Ihifl 
parLicular problem; c.g., tCBta for clifferenctfH between mdiitlis or 
yeara. 

Examyles; The Htandard proccdurcH for l\\o. nrifilyniH (}f eovnrifinrc'* 
were put into operation for coiilroiliiiR and rediiein^ the iniileriii! 
specified in tlic design. Variiilioim in llio nuinlier of bowls were rori- 

TAHI.B 1 

THE REDUCED DATA FOR T11H NUMDRIKtF IlOA'fH FlHlIINO (*J A.VD THV; NUMHKII 

OK KIHII (UUailT (K) 


BouToo DtiKrce* StiiM of ftriiurt^ nnJ 

qI of 


vArinlian 

freedom 

Ax» 

6'rv 


Tolol 

170 

lao.ftdaid 

347.W30I 

lU^ -IflliM 

Yonn (A) 

1 

8.37363 

'i'i.twm 

lAH,604'r7 

Moiilbi (A/) 

6 

10.177113 

33.63lirM 


Period (T) 

1 

0.23473 


Cl.fWClOS 

AXM 

2» 

17. 40003 

66.5)7^7 

wa 4T7WI 

Axr 

i 

1.04036 

3.113160 

ir.frKci 

Afxr 

6 

0.06430 

3.31301 

JO.r..57.Tl 

AXMXr 

20 

7.30700 

31.5)761 

IUI.636U0 

Bompllns error 

130 

01. 74007 

lOH. 00377 

460.66061 

Combined InUraeUone 

40 

20.31633 

M.WCK16 

3;R.34U00 


trolled ])y the inctitods of regression; vnrliilionH in llie ruli’li nHsorinlril 
with the main cffcclH, namely, the dilTerenl years, llm flifTereni nioiillis, 
the two conditiona of the moon, uiid the varioMs iiiteraetions weri> rtm- 
trollccl by iiKians of Lho iiulepemimit olnHsifieations in the uimlyHls of 
variance. The reduced data in llio form of miniH of Hfjufirert ami produels 
arc sliown iu Table I. 

TUB BVIUKNCB 

Opcralion; producing the rcquinsl ovkluiieif from lho |■(‘(hI<v'd tJala. 
i?a:a7?ipfe ; The evidence in the form of errors of eslimale and variuncr. 
ratio.s arc shown in Table II. Bince none of Urn inlfuaelions is sigiriR- 
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data' ill Uio olhor dirctilion, il rigoroUHly controlH llu*. .spccificalioiifl lo 
be fltaLed in Lhc demgn. The hypollifiiiH thcrefoni dclcriniue.H llio viilid- 
ity of the l(!Hl but only if it w nxiiliritly Htated in Mio. “if pamnintorH, 
Ihcn Hlntisliea” form. If the mill priunph: w not incluth'd fsplicilly in 
Iho HtatomeiiL of the hypulhcsiH, then it haa lo he underelnud hh heinK a 

part of llie aUitude of the worker. , ■ , r 

Tlie pofiHiblu nululion for the prohlem \v«a firat hIiiIcu in tlie foniK 
“the differenee in the cateh lielweeii the two periorln i.s iinl hiRriifieant.'’ 
Judging from the. way prolileiOH an<l hypollim'.s are jjreai'iiteil, if Htatcd 
at all, in eiuTfiit hionudrieiil literature, hucIi a atalemenL in UHually 
conaidcred to ho adequate. If thin iiUilude ia adopted, it meana that the 
exact Lest and the tnineipleH which (lelennim* the validity of the teat 
arc loft to he undiTritood, and eonfu.sion nmy follow. One can oidy trust 
that live iiive.Hligatar luw been aware of the impliculioiiH and ia coinpe- 
ioiit to handle tlie aUuntion. 
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W iTrjt>f UMiT% ihi' i.(!iU! ItiW*!' ^Mpjily ifr r»)itrj1>i!i> nf r'X((nnMfm or 
ranira*'l!<m. An thr tiin*' iJjf i-.sni “nr»nu!)l'’ Inljor force 

Wttuld Ih“ nli»tii(i! 555 rrtUIifiiti., T h>%fi i)swiil<4~r inrrir fi-«<“« tiMrinnlly \vi|li [topu- 
Ifllicin gnm lh. at thr* rrtl^ M VtHMWKI jwr jvnrJIowrvrr, wUhina 
*4iurl llli' l«Siil rail prrd-aMy rK|4iiHlr(J U( terll tt\ rr GO million. 
Young iwoplr* can \w (X'^iarlforl Ui mirt Jhr Ird^r f«*rcr nt mi rnrlior age 
Umn UMial; oldrr wwrkprsran \tr Ut ivnrJc liryonil Ihc lime 

whm Lliey irouiri u^fnially nrlirr; liroiiAOH ivr^v nmy arri pi iitduKlrinl cm- 
ployrtujfli on n luirt^iimr' or fulS-iimr l*jurpi; jii niUliiiiiii let mring for llicir 
hotnisw. By all of (him* mc.^rtK Om rffrriivp lnl«<r forrr rnii |irol>nIily be 
indtcaaod hy mi nuirli as 10 lo 15 lerr rt-ni. nlHivr iiornml Ii'VcIh. ^Yo^lcl 
War nxiiericncc confirmw llir rondiniioii itml umilrr war rmuliliunR ihc 
Inlair fon’c can be expnmlfal cotiMdi'rahly Itryi.ntl ila “iii.rinnP ‘ 
Tills poLaiiLial lalmr forn? probably dir niiirtlmr wn will be 

able lo put lo work in th<* imtnrdinif fulnrr. l.iniilniinhK in innlcrinls 
ftml plant facililioa mitricl our ahility (o uliliRr mir tnin) Inimr Mipply, 
Invert witli tho Lrcraontlausaxfuuwrtn in nur nriiual fum » wliirli wr may 
now anlloipatc there seems liule likrljliiKMl dmi we will fiml our wnr 
effort limlud by thesiwof the MailalKir form. Wliilr iiw-rms unlikely 
that our total supply of avoilnblc niAnimwrr will wl, limilH lo our wnr 
effort, there remainn a tremontlouH problfm of Inlair training, tranKfor, 
and ndapUiUon. Tlio worketa who enn Im drawn iiiii) llu* Inimr force do 
not conalitulc a trainixl and experienced itwne. ^YlM•ll men are drawn 
irom Industry into the armed forces, Ihnir n'jiluremrTit with inexpe- 
rienced workers necossiiateatmininR and ntljuKlninil. Kximririico in 
Uormony, later lu Great Brilain, and currently in America dernon- 
Btratea that materials, productive capacity, and ninmiKement Imiilc- 
nookB can bo progressively broken and Unit the ullinuUe. limiliiiR factor 
s the mpidily ivith winch the skilled labor Mupply can he inerenf^ed. Tlic 
matorW and plant capacity holUc-iicckn nilow lime for llic adnnlniion 

breW™ n Tr"® “ lndllMii'clcs arc 

tl cmfnrn i 1 I "nil.'. Il ic im|,orllint, 

arr^tii rin aliond and neo wlinl Urn pronpcclivc mitiIn fm- inimr 
what stepe can bo taken to moot Ihono ncodn will, our labo,' nnpply, 
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In this gGiieral siliiaLion CHtiinntcfl of Jabor rprinirornfiila for Ilin <1 p- 
fense program fiorve tivo broad lypea of purposrs : 

(ft) The first is to give to nU groups CDjicerJH‘fl“- t‘mjfi(»y«'rK, lul,>fir, and 
the public— a general picture of llie size and iinjjorlarico of ihf proidGm 
of labor training and readjuBlmeiit, After a tloriab* of uiieinjiloymniil, it 
was difficult to conceive of a Kilualion where trained laiuir wan to Im-- 
come a scarce rcsourcD. Kmph»ycrH, labor, and the jiuhlic were plow lo 
recognize the penHilhlity of liiiior Hlmrlngcn and the need for jnipliing 
ahead a program of lidior adaptation. The allilmhi of employers, Inlnir, 
and the public toward i)roHj)e(;tiv<‘ lalmr ahorlngea lends lo be a fimr- 
tion of the immediate GircumBlancoHafTccling ltd)or supply, and ehangcH 
only as ciicuinHtancca change. In Sejjlember ItffiO, wlion the war l»r«ike 
out in Europe, there were about one million fiiwer workers emjdo.vefl 
outside of agriculture tliau had been emi)U)yed in 1020, nolwilli'ilnnd- 
ing the addition of approximately 0 million lo llie labor force in the 
intervening 10 years. Employment in all major indoj^lrini line^ except 
shipbuilding and aircraft was below the 1937 )»cakM. Willi ho inuny nii- 
cmployccl, omiiloyons could get all (lie workers they wuiilcd at the fac- 
tory gatca.lt was natural, lUeroforc, that they were not particnlarly con- 
cemed with training or with the posHibilily of fiitura labor sborlaRi-p. 
By the wiulGi' of lOdOoinploymenliii tlieinn?nifacUjrnof mnebine uhiIp, 
iron and steel products, and machine nhopH hud exceeded 1037 employ- 
ment peaks, but such iinportnnt iiidUKlricH um ated, ngrienliurnl iinple- 
monta, automobiles, railroad ears, and elieinlealH were sliU i>x)MTieneiii(( 
employment lovols 1)clow those of 1937. Until well into lOll) mo.sL in- 
dustries could find all llio Hkilleil workiTS lliey needed nn-redy by re- 
hiring workers that had worked in thorn* Haine imluKlries in 1037. Tlie 
notable oxccplions were the airplane, ahipluiibling, and inaeliinr* lonl 
»iudu8trica. Even these iuduslrieH, however, (‘xpi^rii'iiei'il no real dilli- 
cuUy in recruiting labor during the first liulf tjf 1010. 'rhi-y siinjily liir<‘«l 
workers from among tliosc who hud been laid off in uihi r indm-iiii 
Under such circumHlancos Urn e.slimuling nf future labtu- h'lpuifim uim 
served a valuable function in gelling einployerw to untieipaie ilo ir 
needs. 

Similarly, labor Kccing coiiKidcrable numbers of pei.'^riiis slill uin-m- 
ployed was somewhat reluctant to accept the. neet-ssily fm- an expmmii.n 
of appi’onticeslup tniining, ami retraining prugnuns. IubTiniiiinn mi 
anticipated labor rcquircmcnlH wna of iMiriHiclDrahh- iiner in sei-iif ' 
ing labor’s acceptance of the labor uduptution prugnun. ft uhiii IndiH il 
to impress on employers the need for developing adeipmfo progranm of 
apprenticeship and in-plant tminiiig. l^uhlic uecepiiuico of the need for 
programs suoli as those indicated can beat be oblaineil iiy c(mii»rehen- 
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sive inforinaUan reganiinK fulurp Inlntr rcquin'imiilw as rompared 
with tlia numl>cr« of workers in VAiiuus (wt iiimilionH htill j-K-king cm- 
ploympnl. 

(b) The arrond |)uriMwe nf laUir rerjuirfiiuiilii enliiimb H in more 
Bpceific. For pnagram planning piiritwep, wr* nr<‘«l t4j know u:luil kind of 
workcra will Im nmlwl niui whrrr, in onliT lliai l raining nn«l rf-rniiU 
mcnl jmliciwi may bp plniiii*^l in mivniirr lo nuH rlu* ^|M•rifi(* iimb 
which will ariw’. IL is UKch-sss lo Irnin Wfirk*T« for rH rupiilioiiK in whirli 
llic supply ifl nlri'n<ly luleiiimle In imH ihe nml, nr In Irain ihc rigliL 
kind of wnrkerH in llie wniiig plan*. This Miggr-M*. « furilu-r uw of the 
eathnalCH in connerl ltjii wiih fltn plnnniiig of lln- local inn nf new dc- 
fciiRO plniila, and the planning of IminingprograniH h^nli h iita* workers. 
For all of Lhcac plinwa of the di^friiw? progrnin, a di lalli d knowledge of 
future labor requiromcnla is esheiiUnl (o cfferiive plnnniiig. 

OVKH-AIX IXATIMATIJS 

In the early Blages of Ihedefenw’ im»gnini, I he *»iily ilataavailahleoa 
a, bn«ia for calimnlrfl of labor ref|iiimnenl« wen' llie Inlnl aiininiUs 
aulhorlRod by CongresH for the pwaluelion of miliUry and naval I’ftuii)- 
mciU. On the baaiaof tlirt<c over-nil UiiniB, il wnKjin.-hible In make riuigli 
cflUmaLcfl of the total minil»cr of innn-linurB or inan*yrnrM of Inlmr re- 
quired to fulfill the auUiari7.eii prognim. Thus in Oelrtber 1910. llie 
Bureau catiinuted that of the lOM billion dollnm Ibi'n aulhorixni for 
dofonao, 0,3 billion dollars would be Bpenl for irninnraelured goodN and 
conatmotlou work, and that Ihw would involve an aggregate of vonghly 
4.6 milliou man-yenra of labor. Until ilii« imMbielion bad Iteeu Hclied- 
uled, month by month, only llic rougluml gneftH ronld be niadi* as lo 
ihc rule at which ihcHc inan-ycAra would iHrexpemleil, and llie rcMiUiag 
offcoL on the level cf employment. Bui, Inking into aceonnt llm many 
intangible factors involved, il was eHliniiiled at llmt time llml di/raac 
production would require an addition of "3 and iJOs.sib!y -1 million work- 
ers by the end of 1941," and that Urn indirtrel efTeclH of llii.'i eNi»endiluru 
would increase non-defenac employment by about 2 million. 

Additional defcnac appropriations Imve inaU'riully innear^ed the rale 
of expansion during the period covered by IIiIh iiiilial estimale. The. iu- 
creasG in dofonso omploymenfc during lln^ IB-monlli period fi<im «rune 
1940 Lo Dccoml)er 1941 is now CKlinmled at altaul 4..') millinn. Ah a 
result of the increasing tempo of Uu! defenw* j)rogra!n, lie' expiuision of 
non-defoneo employment was halted in the third (piarler cd 1011. 'I'lic, 
increase in total employment, however, will (^awily fall williin tln^ range 
of 6 to 0 million suggested in the original CHlimalo. 

Wlion the defense appropriations matorialixed in the form of defense 
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and w,.cn daUilcd 
‘‘-ailed 

of Celine auLl,on.alLon«, ‘ In .•!, nf pr.Hlur- 

ssssisss 

duclion, l>ut Lho rate of iUs iucvimo, nfl.-r 
Taking tlin-sc factnia uUo roiiswlrmliim nt Jnnr lUU 

12 mcinllifi wlicii Hhui'taRi'H of .aim.'ily, innlmala, mi l akiHid l''l-‘ '' 
vein ' uil ly unkiiotvn. I)uri^ Um find nix n.onll.a of llv yn.r ov • 
Trcd l,y tills Climate (IhrotiRl. lOU) '‘'f';"* 

to BOiuo deiii-ee liy s<'n«oiad faeloia) will iHi uliiaiL “ 

Dooranlwi' lO'll, we mi iiii rensoii to modify lliia ' 

likely tlml total non-URnimltmal cmiiloyiiioiil will rise ly n > ' 

0 8 million from DecombiT lO'l I .Iniin 

WiLli Lho mpiil oxpnimum of dofenw; pnHlmituni iiml lln* nir 
of non-dofenso i.rodiictUm imiamdinn. llmfa arose a domimil ■ r sU 
mL of ''defense rnnploy.mmt.'’ Tins involved not .inly .hn.enUu-K of 
estimation but also dillicnlli.'s of d.if.uilion. Idnislied I"""'-" 'o 
fairly readily alloented to “.lefenea" or "non-defense, ^ '"“'T'a ; 

the total labor onlerinR into llm fabrienlion of any Riv.-n la'I ' 
oludes man-hours in .nin.-.s, milron.lH, ,.ow..r „ iinis, '""I ; 

as well as in tile plant whore the final asseml.ly take.s pin. . . An . i 
most of this indireot labor oontribulos to the pnaluelion iil bolli il - 
fense” and “non-ddeiiHu” rihmIh, ils pniiM-r nlUn-iUn.n 1 ut.iiiiihi.-m 
iially apvobhim oi lUiLioiial “tiwlawomiliuK” >n Utiiih of nnp oyiiu-n . 

Any Huch probUnn of cowl iMUiouiUinK involvi-H n I'lTliim drgr.T- o 
arbilmrinoHH in Um ullofuiUcii of joint (m.hIh. J^.iiiL I'ouls, in 
prcfjcnfc pvobloinH in nil iinlimlrirs wIhw. oulpuL ih gmiin iiiuHy l-i 
[cnac and partly to oiviliim iihos, but lln-so pn.hlfi.iH iut iiiu tionli ilj 
aculG in hucIi iiuliiHtiioH iih LmnHiwrlalwin and powrr, wIkmo um i i 
mentis afrectud inuch less than pi-oporlhnmloly by inmTii.HOii in - 

Ifc waa felt to be nnomtilous, for example, tu iillocato any HubuLimtinl 
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pro]i«rl,ir»n tif tht? ifmiiilnynKni in sIh* iran.f»|i^irlaUnn nntl public ulility 
Rmup lo tlcfcnw at. a li\w? ^iliipn w<’«« in I bw fn ld Imd increase 

only Klifibily, di^pilf' n rrinsj*|<‘rab!»* npjwirriii iurrrnw in \Mh defensQ 
and nunKlrfcuw ‘“umpui * 

Tliu« t’crtaiw rmjm nr ftTbiirary *‘r*¥^i nrrmitillinR'' cntivtnLiona 
were »diipl«*tl in deftning; “dKmsc rmpUiymf lU.” riiyw^nl o\ilp\\Vin 
each ijiilitslo' Krnsip is firsi br*»i»rii tbmn iuia ilrfruw! oihI jichhIc- 
fciuwj comiKincnU. KtnpWyniMil in n “pnMlrfrnK^''’ ihtiimI (wi* have 
\igccl llip tiuiirlcr nf IBUii i« j»Ht*rnt< d proprirlinimu ly to defonue 
ami mm*iU'ffen«e calrgnrirs i<n ibr* l»jtsU id ilm rnrn JiiHiniliuR nUoraliwi 
of production. Tlio i'm|ilnynK'nl nml prfi*lur(ioii ilnin for I'nch (junrlcr 
are llicn compart'd with ibnpf* for llm |»T?‘'*ilrfi*nsi‘ *‘bin<c’' rpmrlcr, It 
notmlcfniifti produdioii w nlicnr ilic Imw Icvi l. iln* i iiiidoymiuil in^ 
ereflfle (if any) is nllorntirtl pruiKiriinnnlcly Ui tlic produclicm inmasc 
to the defrnw and non'di'fcnM? rnfcgorii'S. If, liowrvrr, iion-dcfunHO 
producLion is Iwlow tlio l»asc quarter, fioii'Hb fcnw’ prniiloyunimt is re- 
gartlecl na having dcciinctl umporiiormM'ly, ami Dm rciiinining rmploy- 
menlflllooflLwl lo the "clcfcnHc" rategoiy. t)n lljiKlmsis, nn CHlimnlcof 
dofotiBO employment for the fourth quarlf’r of 1011 will 1 >p nhuuL 6 
million, ob compartKl with rougbly O.D milllcui in iho H'-rt^nd fiuiirlcr of 

RPRciric lurnUATKA 

Such catitnalca ae have iKK'n dcf(cril>nli howrs rr, do lilllo mont Dmn 
indienUJ the general magniludea of Iho prohleniH wo face. WJiiln llicy 
liavo value in coimoclion wiUi hrond policy pru))IoiiiH, llio dolnilud 
planning of Iraining, houRing, or prmhicUoii itrngrnntR rcquircH more 
speciGc catitnalca. Therefore, more than n year ng(> wis uiidcrlook lo 
proparo specific oaUmalca of lohor rcqiiirfinentw fi»r llit; priiiripnl de- 
fense iiiduBlrioa. 

A subBtnntial pari of the early dcfcnKC program was made \ip of con- 
struction projocU — cantonmenU (or our expaiuliug army ; new facilities 
for tlio Army and the Navy; and new industrial farililica for iiicronsing 
our output oC plants, guna, and Unka. The Iluteau'a accumulation of 
data on. PWA construction projccla made* posnihlo the ])i-oini)L prcpain- 
lion of eatimatea of roqulrcmonia for con«tnictum lalu)r. 

Similarly, oBtimatcjs of tho labor required in coniWM’lion with the ]»ro- 
duction of aircraft and fllups were prepared immediately after the (irHt 
contracts were let, and have been roviaod willi (‘ludi major expansion 
of the program. In this coso, aince large parts of Urn program were 
placed under contract very promptly, it w-oa pOHHil)lo Lo iiulicatc. quite 
accurately not only the total volume of labor requited from month lo 
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month, but also ita gcogrniiliic diBtril.mtinn. fJlutlirH of iho (KTinintioiml 
pattenis of labor in aliipyards and nirernfl planla nindo it jnf^,wl»!if to 
go even further and indicalfc llio ocnuimlioiiril compoKilion of llii* in- 
creased demand. 

For ordnance iteina auch as tanka and guns weri' no 1 (iitiir (hUii 
in the Bureau's files which would indicate liit* number of iiicn or man- 
houra required, It JienosHury llicrcfore to obtain from tlie nmnufnr- 
turcra and the nraenuia cstimatca of tlie labor (lu'y wem goiiiR Ui nupiire 
to completfl tlieir contracts. 

These ajieeializcd (i.Htimate.H cov(;r only the moHl irnjmrinnt wgjnejUs 
of the entire program. They do not add up to the total esliiimtos ilo 
scribed earlier, jior should they. IIoweviT, lln-y Imve sen-ed an fx- 
ticmely useful purpose— thul of supplying detailed speeifie data on 
the critical defonso imluslrios. 
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T he !!;xpr>-Rifcv<*E *'4 shr- |sa^s |K p 4 »|s ffnw' [utt^inim wiih 

prtiM^m» ir4 ,«iq'ij4y 3ii*l i!l(i9ij>jiluoi of lalKir will 
istarni in P»*-a*l 4 u«i»*b bI^*- wai rr»*Mi n •!' rliarnrlcr- 

ilifxl lny !*uq4ig=«7'i.'» c»i fturlrjn ijtillniR ni4<' l»t wurk liul uualjlc 
tci Itiul R j»h, llit'i- Xnii<t9i han >n^"i nft >rn in \^liii'li nMil<> nlrin- 

gn>rir^ nf Jslmr in many iK'rwjsnJssiii’- utv nlrf',a«ly uii|i>prrml. Khorlly 
nll<»r lln> rfannsmr'iiil itr^sgrarn rmS iinsl^'f way, nf i?kUlod 

iprork**^ in a niirtiU r of liiRWy mrr by impot- 

lunl dcfctisy^ ind^i^lritts «». T!»r» in timrliinu looU 

mid aimrafl tialcotl bark !<* Ibf*fnll*4 IJlilW, ttln n >I««' llnlif-li nnti KitiipIi 
d(?mantl« pjimp inlo l«'ifiR. ‘I br rr-p|inr*'m«i»lw “r ««iir own rh friiM! pro- 
gram flCwnUialwl lilt inl«»r nipply in** in iln m* iiubit*lrii^K and 
quickly lir^ongltl in nnr aUptilnm iln* in utln r Imluhlricufw 
sliiphuildinganci (mlimnrr. Tim im*ft Mrii»m«n4‘|mrr of ilir* IjibnrHipply 
problem i« Lluil of nblnrinrig ilm rnnn|*o%rr n qnin il for n ri lnlivcly 
small number of ]«ki)l<rnl clrfi-rw oreuj*Hii*u««. Innniu iln‘ ilcfi'iiec 
l>Griod, H waw tlifTiPuh lo a\vak«*n » m|floy» r r»oiri n» n KurdiiiK rfTi‘»'livo 
uliliMUon of lalnir rwourw**. Furih'-rniori*. n* tbi* impfn l of wborlniKi} 


of critical malcrinUant! puruilmnni nf rivHinn prminriion ruinr In llio 
foro, tlicro uas n Icndcury m Im |i-k»> tmirrmti) nbinii iiviiilubilily of 
labor and to give inercnmiig alitiition Ui wp-tfilli tl itriuril.v iiiiomploy* 
raent. The Ircirvcndoua rximiwinn of nnnnnniU j»n«ln»Minu inuv n*.- 
quired onco again bringn Into llin liintliglil ! Im a<<rionK prnblciiiH nf labor 
supply ami c/ncient ulilijvation of talmr. 

Modern warfare differs from tnrlitr wars tbii fly in llin dturro of 
mocbaniiation of ibo armed 8cr\'ice* iind, !b«'n*rnri*, On* txltnl U> wliich 
sldU is required both in civilian and miUlnry groupH. TUt jirinlunlion 
and roplaoomcnt of aircraft, Rltipa, Innkn, and otlmr nnlimiii n rcquirc's 
a higher ratio of Hkillcd workore to lolal tniploymtnl llnin has been 
nocoBsary in the past. The far-nunK IhcaU'rH of war anti Uiii inli'iinily nf 
war operation place a tremeudoua burden on ibu civilian pnpulaOnn Lo 
keep the armed aorvicea supplied. Thocxpcrh'iici! of llin past IH iiiontlifl 
isbutaforotoBtoof the problems whicli now arist'. and Urn nicngnilioii nf 
the gravity of Lhoao problems recently hna rcHullt'ii in lln* of 
Bovoral important 8to\>8. The nationaliznlion of lln? piildii*. I'luplnymcut 
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oiBcea into tlio pruacnlly coiwlilulcil Uiiilwl Sltik'M lunitinyiiu-iil, Hf'rv- 
icereprcacntfl a iccognition of thoimlioiinl rImrarliT of Du* Inlmr^iUiiply 
problem and providoH nil imiiortiiiil meelinnifin fur llu! orKriniwiti'in 
of tho labor mni'ket ami the orrlnrly c>rPiijml,ioiml niul K^t.ymjthir iraim- 
fcr of Ti^oi'kcm from civilian lo \v«r-liin« i>roflu<‘Jif»n. 'I'lm nrj-nlly rn- 
acted legislation for rcgiHlratioii of nil inftlvK Itolwron llu* agr-N <»r I>S ami 
Olifl directed toward tlie moliiliruliDii of iniuipowrr, iinl only fi»r mili- 
tary Bci vicc, but also for civilian pniduclioii fo Mjp|ifirl. liic arinfyj w/ n - 
icG. 

It boenme nvidenL rpiite i*«rly Ihiil Ihn problmnw of Inlinr mipply ami 
cfRcicnt iililissation of labor couKI not Ik* ronolv'ctl ss illiciiit ciirrfruf and 
comprchcnBivc labor murkcil inforinnlioii ujkjii wliirb banir jmlifij'-jii 
could bo formulated. In eonlraat to jImj aiUialion fnrrd )»y iliis roiinlry 
in the In.st ■war, we have today an (‘xtremely imiiorfiinl liody of labor 
market data, and the refloiucea of Iheloeni onin-K of the rnileil Slnb^H 
BmploymonbSorvico bring forth currently from eju‘l» hjealily an indien- 
tion of the HUpply and the deinaml for labor uk well ns (he rhanging 
chavactoriHtio.s of the labor market. Kueli omnlb Ibe pJiblb* employ' 
ment o/TiceH report the number of availnble fpinliftrd >v(*rkerM regi^leml 
in over 600 of the (jccupatioimiaoKl esHential for the war pro^iniii. Kaeh 
00-clay period rojuTKeiUaliveB of the* employmejil oflirr.s vi>kil emjiloy- 
ci'fl in flclected war indUKtrien eiiiployjiig Till or more worker^' to cdilairi 
their proapcctivo hiving un<( lay-off wlie<lule.K by Hpceifie lUTUpulitJUK 
for the cnmiing G-moiith period. Jii Novem)>er, home phinlw 

employing approximately /i, 700, 000 wcakera repriricd ilieir prohpeett\e 
employment Kchedulca. Kach monlli the publie enijduyinenl. rdliei'H re- 
port for each locality and )>y imluHlry Ihe imjau'lnnl devidopmenlM in 
the labor market wdth roHiK'Ctlo chaiigeH in hiring prarlii'i-^ aiul «per- 
ificationa, Bcope of Urn defeii.m* training ])rograins migration, hruihiiiK 
pi'obloins, etc. The United Slatea Kniploymi'iit Si-rv iee, l)»rougb ila 
1,600 full-time local offiees and 11,000 parl-(iiue oOiceh, lum bennue 
the central Bource of labor market inronuurnni for oilier goveraioeiilal 
agonciea concerned willi labor probJenis. l‘'<»r <*x/iinple, apjinixiiiiul«*ly 
300 local labor market Burveya have li<'(‘n eoinplrted. 'rlu-ho i.nrv<'yh in- 
tensively analyze the ecommiie ehamcli-rislios of n labor niarkt l an a, 
tlio current and future tiumarulH for lulair, Ihe aiul f<iinpo!*il imi of 
the available labor HUpply, the miUhods for roeniiuni'nl of hdior mil 
available locally, ami the general e.oiiiunmil}' pruldi-JoM arfi-eiing ib»- 
labor market. Virtually every tinporlurtt eoinniuiiily in llu* eoimtiy 
has been Hurveyed and Home, of these have lieen le-hurveyed many 
times. Such information w extrejniOy imporlunl in ileli-niiiiiing ()(•' 
allocation of defense housing, the awarding of armniiient euntruela, 
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Ihc! IrwnUon of war plan?!?, and Ihr orir'iitaiicm training; programa. i 
As nvnlfjrinl whnrirM?^ anti rivilmn pr-cKhiriion rnrlnilmnit l>rgim aCTccU 
ing incrtMfigly la?igr m!!nl*^r?i of indup-tri^^ii, jmMIt* r rn|6nyincnl officea ' 
abtninc‘tl infnrrnalinn frt<m indivitliinl rrniiloyrrR nlTr-rlnl rr'gfiitling the 
nuinUrriuid nf wtjrktTsIsitl t»ff nr Ut Initl nff in ordr-r llmtsuch 
workers might Isc <1 hy o!h«T ri«|4*iyf‘ts« for nnnntnr-nt prcicUiclioti 
in thi! pvonl ihnt plani ronvfrrfiMii by Mnplruycni rould iiotl)c 

cffcctc^l. Wlirrv an rutin’ rwmiiiwiiily wii?» ihirsitt iit d with wrinuaxin- 
piniilnymonL c*f llm n armsnn ni |ir<tRrniii, Itirnl rnmmunily 

HUrvfyfl wrrit viiulorlnkt-n l«y Clif ori(pli«yni(iii iiflirrN mul in Home in- 
such fornmunillrs h«vo rrriifinl «« nrras, IhuB 

permit ling cmployr , t« in iht»w arena to given Hperiul roiufliicrnlion in 
the awarding of annamcfil cunirA('(«. 

Obviously lal)or mnrkrl infomiftlioii, ii«|«»rtnnl na it iw to llieformu- 
lalkm of inborsfiipply imliry, iKoiily Ihr l)rginning in nucling the prob- 
Icmn of labor atipply ruul uUiianiioti of Inbor. 'Dir (IffrnHO program, 
and now the war cltort, exrrU n vital innurnre «pr»n the hikc of labor 
BUpply,ila coiniioaitinri, nnd iu utiliaaiuiii. At nil times cnlrancn to and 
oxita from the labor iimrkri ort; rxircinrly imiiorlnnl rlr'ti.Tinlimntfl of 
labor 8Uj)ply. '^I'ho iiiprrnsc’fl rariiing powiT nml llir large volume of 
job opporluiiitiwj have infliiencrtl many yotnig ihtsohm to cm ter the labor 
market. Likewiflo, rcllrvnirntsfrcim Ihrlnlmr market bavr Imen reduced 
and many workers who had alnwly rrrms.! havr riiurmd to ciu))k)y- 
ment. The characLcr of rniployrr K|s‘nfirntiunM is hIhu nn i\n\)»rlant 
factor in Influencing the lalror Hujiply. The incrcrising Klmrlage of nkillcd 
workers has already been retlccU'd in the it'luxalum of employer fipeci- 
ficationa \nlh reaped to age. There nm, )iowev(?r, ninny re.Hlriclivo 
apocifiontions which iutcrfe.ro with fulli^t ulilizalion of labor Kupply. 
Heatrictions against tlic luring of non-ciliwui workers prevail in almost 
all induBtries, although icgol liniiUaionH iijjply only to employment in 
the aircraft induatry and to work on accrcl conirivniiec.s. Sim'dnrly, 
there is wideaproad ovidonco of o foUurc to hire N(?gro work(?r8. During 
the third quarter oC lf)41 the public employment oflicea made 149,000 
placementa in some 20 selected dofenee induHlrioH, but only 3 per cent 
of such placements wore of non-whilo workers. TIkj grcjatcsL gains in 
Negro placements have taken place in the service occuijalions. Tlicro 
is, however, a tondoncy slowly emerging lo hire Negroes in Hueli occu- 
palions ns cement finisher, bench inoldcr, and form buihler aiul Hhaiier. 
Thus far the ontrnncoof women into the labor rnnrkotlina largely taken 
the form of replacement of men who have left the sorvico nnd iindc 
induaU’ios to enter manufacturing. Only recently lias tho tendency 
emerged to hire women as production workora. In aircraft, women 
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workers arc now UHcd Lo fl«icjn\>le nirplnnr; rarlitw nnil tm jHilif^linrK and 
fllumiaum welders. In some indufllrics, itipreasin^? lUiinlaTf^ «jf wouir u 
arc being used fts spot welders, tracers, soldercrw, nml inilling-ninrUinn 
and drill-press operntors. There ran he no queslkm the mwJ efli- 
cicub utilization of our labor will not lake place until rr-strirtive niKTili- 
calions unrelated Lo Ihe occiipalional qualifiraluniN invulvi-tl an^ n- 
moved. 

An important flourco for nugmonliiiK our lal»or RUpjdy lies in our 
training program, The \inforlimaLe exjierieiice of the 10 yenr« jjremlihn 
the defonso'program during wliirlj nppreJilireshij) ajjtl in-plant training 
aotivitica were dificnrdrd Is diflicult to overc/une. Oreal slriflrs linee 
been made, liowovor, in the expansion of the defenae vorniioiml cfhjra- 
tion program. Over 1,775,000 porHons were Irtiinncl during the past yenr 
and BO per cent of such training wiw in caHeniinl orrupnlioitR. The 
demand for labor today, liowcver, indicftleH llml cmplt^yrra are fre- 
quently in such need of labor that they onimol wait unlll liieroiuplelion 
of training courses. Tlio clcfcmHC vuculioim) training prr^grnm d(s*s not 
turn out liiglily oxiicrienocd or skilled workers. 'I'ln* (raining iwrif^rl 
ie short but if workers arc to ho made avniiahlc more (piirkly, training 
periods will probably bo shorCcncd oven further. IneronHing nnpha^is 
will havo to bo given to in-plant irnining and perliiipK h-tiK In pre- 
employment training. Ah job procosHCH arc srruliniwfl iimn^ rnrrfully 
and as sucli procowica are HimpliGcd into Iboir cohi))hni‘nt pnrl«, 
skilled workers will borcquirc(l/roncoiiHidi*rn))h.' i‘Xlcnt Ihu ^iliorlngefi 
in tho liiglily skilled occupations can he im*t rmly by upgrading of 
workers from Icss-skillccl oecupatious and by tniimbT of Rklllr*fl workors 
from civilian to avinumoiit production. \V'« tlo not now iinvo in rair 
labor supply unemployed HkiIlc<I workern in tin*. armimit nt 

occupations. Tho cITcctivo utilization of labor rotpiircH niM-uiialionnl 
and worker analysis. Tim work of Ihc oconpatiimal iinulyttl in Urn 
United States Employment Service, IhcavaiInbilily of lbf‘ oiTupofMiiial 
dictionary (covering some 18,000 occup«lio«H and prep.-in-tl by llral 
service) and the increasing nwnrcimra of innnag<'iii(-n( uilli n-fpi ct lo 
the possibilities tliat lie in oceupaliomd uiuilyhiH, an- iinpnrt'iiil fai’lora 
in augmenting our labor Buiiply. 

In normal Limes tho urim'd forei'H of our rouniry tlo not have an ap- 
preciable inllueiiee uiion Ihe labor supply. Kvi-n wiili an Army of a 
million and a linlf young men, our labor murkol, nvmh mU /^i-rimi ly 
aflooted. With a jirospect, liowovor, of ■! lo 7 million mi'Ji in our .'jfjm d 
services, tho proldem of labor supply bmirm-s inon'iihlngly M-rimm. U In 
extremely important that tho nmlri of our ariui'd HiTvirt-a In* iufi, hni 
it is equally important that the production of HUppIlcH fur our ai im d 
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K■ci^s l■''•■'T Ihb H»r 

g,ivir aSSfri'jH'ijn «»» s37f' i«!ri1tJ« jiij »vrrijj>nlioinl defer* 

fs^rni, Thf* sn skjH r-ijiiirilnito more lo lb 

war effort in ara amsam^st'* |4a!n'i «,>r ii« «'^*r‘.'in"ff. 

aUT', (4 ro’K??*', lii^i^y »<lh' t Jii'r^nki'a ijiva*. !ii!1«ie->ir<’' ihe Inlwjr ihan 
k<?i maria B.fs waj^f’ ratirs*, li*-rt8T'5^ M wn-l ad* 'jijn’i''' Ktajf^ing. Tltc^ 

faac'l/or.ft I ron'^r'i*! t lin tin lw'’>'K»rj*l Jhr- <4 filis^^ jv'iijtTT-’rio-y nrn never- 

UicW^ imjai<«rlanr, j^r iWy aiiniKd*' **>1^ rffMji |<i ilic rjilciil ilml 
ibey cU)<;rii|'!l i^frwlurijun, I'lrf*!#' Inl'.i»r ?i»«I liij^|\ Inijor 

liimnA r^r. Hit' nSla*** ja»'a*4rAft«< 1i n-t r-'-nl.H'fil Jiviiifi niul rent which 
alf*i Kfl^ V a l»<^arihg on ahr lnlv<*r i-nsiak*'* . ’I m nil (4 llirw‘ would 

rniuirt* rciorf ihan lir»»i!;ii»'ii».» }w»fmii. 

Ka dii:«'U!» 2 ^ir«n td rtij»|»ly ni«B iiaili»jiiii**ia <4 Iftlmr wciuhl Iw com- 
pblc w'Ubaiil nair-riitfiai in ilir |i<rnl4* na** «4 tU'^lriltiiiioii of defense 
eonlraelj hy ir«duf‘lr 3 ^ nmi )a*'^tBrn|44r' nrm. (Vrlnln Mrlhans of the 
cenj-ntfy Imvc Uirn ovTrliiu*l'*n<<| v>ia!i »fii«iiiii<-iit vifirk lo hurh nn 
(?xt«ul Unit wrioiiM lalwr miindy rii.>'< Imvi* j-rn* rK''<l »iul In their 
Wftke hove (time iiruldem^ of liotiMOft. mniitnaioh, I'lr. On llie 

other Imnd, tluirr an* oiUrr nit'oit ha Ho* rnimiry whieh linvc been 
oircfctcd only JiIiRhUy hy rfintmn nwnrd**. *nn*ri.ii' i nir»liim of defoiiBC 
Oonlrac.U lii oerLnin nrenw filoiig Ili«* rnrifir f'uruir oimI In ^ nriniiH bcc- 
lioLUt of New KdrIiuuI, Mithlb AHnniie, »iiil (tnal bikr* Hinlin has 
olimulaUtl a vaKl miRraticui of Avnrki'rxfrom (*{Im r |mrM i4 Hie. eniintry. 
The moldifltrilnilion <4 conimM-H liaw iiMilniiliii'ilIy nreinhiuled Hio 
prohlonui of lohor mipply nrid diAliarnhoii. T)n* ^in iiumis t-fTorlM now 
being mode to spread eoiUrar'iH nion* pvi'Hly tlirmifthmU llin eountry 
Iwcorao more imporlnnl ihmi ever. Suli-eAiiifnii iinn niUbt he iiierenscd 
to the point when* every plant ami fnertiiy , no nini U-r wlinl iis i^Iku, may 
parlidpalo In Iho war {irogmm. 

Available data uidicnio ilmi wid<* vnnnHoiiK l‘xi^l IhronglimiL the 
country in tho (liatrihulion of dcfi'iiwicoiilrni'i.s ftir otlu'i' lliuii coiiHtriic- 
tton and the suppliea of lalnir availahle for einploynu'nt. 'J’h(' New 
England Btates, for example, Imve nppruxiniMli'ly lli per eeiiL of the 
conlraots and dofenao em])loymeiil, liut only 5 per cenl. <4 the active 
ftlo of persona ecoking work tiirough lln» IJnilml Siiilra Ivinphiymint 
Sorvioo; nevorthclosa, aljout 8 |ier rent <4 llui hires (h'feiiHe iiuluslries 
expect to make by May 1042 will take plurt* in New l'!ii|z;Iau(l, Mv(‘n 
more atrikingly, Llvo Mlddlo Atlantic KUiieu huvr nppnixhimlely iter 
cent of tho CQutracta and defenBo employment, anti einidoyi'iri in (licfio 
Htatoa aivlieipnto making nearly 30 per ceul of Lliti liirea in tlefiaisn iinliiB- 
ti'loH anticipated by May 1942; Uicao atalcH liavo only 21 pt^r ci^nt of Lho 
aobivo filo. Tho situation in. tho South w^d tho West is far difTercnt. The 
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Southeast S^ate8, for cxainiilo, have roei'tvftl only 5 per rt tit of Hit- fon- 
trflcts, Jmvc only 3 per ccnl of ciim-iil fmj»loyim-ni in 
tries, and anticipate iimkinf? ftboiil 7 per ronl. uf jln- dfh-nw l^''- 
tivecii now nncl May 1; llipy have over 12]aTrfnl iif Uii- ai-livi’ fil*’. 
Likewise, the Gulf SUlcs havotmly 4 per roM!, of ilic defi-nK'* ronlrar!?^ 
3 per cent of the eunent (‘iiipIoymoiU nml aniiriiitno tnnkiiiK only b 
per cent of the now tlefenw hirea ihrouKh Mny 1; fJiey ljn> •• nUnil M 
per cent of the iietivi! fihu 

Perhaps the l)i‘sl nj)i)ronfh lo no iiimlyHiH <4 lln? impnri of ihf v.ar 
program upon lahor supply ainl iililir.aium of labor in to prormi lo a 
atucly of specific lal)or innrket arras, vaoli of whic-U iUuHlralvN a 
typo of situation in which adjiiMlincnlN in hilajr supply nml iililiKatioii 
of labor became neccKsary. 

DelroH. Detroit at ll»e moinenl is our nios! sprrlnrnlnr ilhi^lrniioit of 
the labor market disIociUionH caused liy llie outbreak of war. \"iriuully 
every problem nssoeialed with a aluf! fnuii j)eare-i»)Me to war prr^Jii*-- 
lion is reflected iu (Iuh area. From our most important urban n-uUT for 
the production of consumer duntble gomls, tin* eiiy, l»i ejiuse of ibe 
necessity of war, is boing (ransforiucd into a great arM'iial nf plaru'h, 
tanks, and guns. 

At llio beginning <if 1010, (he Greater Detroll area had n pofadadon 
of over 1,800,000, of wliom uimul 3(10,000 were gainfully ••uiployi‘d. lly 
the end of 19il, (unploymenl had iiiereaNed 17 per emi (o a ioial of 
411,000 workern, of whom about onc'diird were I'lignged in defriine 
procluclioiL The uddiliimal workern ruuployed have hei n remiiled bnib 
from the locally avuiluble imentployed reserve and from ihe large mini- 
bei'8 of workers inignUing lo Delruil in response to jidi ojijairtuiiitiri^ 
and high wage loyelH. 

The outlook for 10‘12 birniH a rullier eoofu.sed jiieliire, lielm Uy 
primarily Ihu automobile imhislry aITeetr»l by drasfle eurlailineni i.f 
automobile proiluclioii, must conveii existing fueililii- and iueii a-,'- 
defense procluclion a(; a far more rapid rale. During >)te rr.-air liiiui 
period, thousands of automobile, workers will be iliniwn mii nf i iiipli.y - 
merit, with little, iiniiu'dinte prospect of reeinjdoyiueiil uu ib fi ijs?* « mk. 
The estimated numlKir that will be di.^plaeed during (In’ i :uly pai ( «•( 
1942 varies betwi'(*n fiOjUOO and l(Kt,(U)U workers. Ki i-jiipl'tynn Jil d' ■ 
ponds, to A huge, (h'grei?, <m tin* Hpi-isj widi whi'di phmi > I’so b«- rMU- 
verted and on llin eomiilelion of now fariliiie'.. 'rin-u- lur. iu addiiiMn, 
many complicating faclurs, anch as Nhorluge.'i of na i.’dn i ypr • fU’ -LiHc <| 
Workoi'S ftiul the lU^cessity fur lurKc-s(’nle Uaiiiing and ii'liiiiinng i*f 
workers in order Lo lit Llhun for dir in*w iu)!.--. Ji upp.'urf^ likely ilm( 
absorption of the displaced autoinobiii^ workers will jiruei-i d rapidly 
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1012 she* iTfu'tjHi*! wf pJsm»-i Mid Ijinki) mm 
Afj J!nr!«iM m«i)r i|r«vp|«p, patUcu 

In ,n of employ! 

Nm Osk^m, Nrw (»rSr3,n^ lUuMrai^.;. j,ii uil.«n, nnn^imlu«lrml cilv 
tthirh siSmr^ BVPrrual.S hn^ rmr> mir cliirf of dirJi 

W i«ieh m raT3(« i^hips an.| fa/.t U,^mh In [m Kew 

Jrkan®. a ru> f*r half n milli...ii prim i|Hi||y ,i tranniwr- 

inR «nl^r far r^,l«^,3., malar fn.rk,, «.,«„)■. ,„|fl„,| n„J 

,«.ni«a.. frt . 1 ...... .-arnpnViMK more lh«S 

»0,M Barkers, anlj. 2f,.nM r-,.,,.l„y,-,| („ ,|,„ H|y'„ „„u,„f«ctur- 

m% indMintw. (if M,rw, owr urrt* nnKfiRod in food- 

prti^n||. and in iJm M joxi,|r« and rlnll.iiiR. Shiijlmildint 

f«r«nly 4,5r>0 r.f iI,p rumniiiniLy's 

Uipriiimlmrid worki-rain itinrmfneiuriiiKcmpIoy- 
Uim pt-rmil ovi^r (hf. |m-v ioiiK your, nndVero 

PoMf!?! rn-" ^ jmHlnru In ftiinil prininry flpfcuse 

TtZ i nbma ^3 imllion dnllnra. In mldilion U, iho Rrent 

” sltipbuiUlmR luid ahip rnwir iinivinV,., di fciiw' ronIracU 

triL iron ""<1 mHrhino muI rluihing indui,- 

r^. IncttoaM pr«li^ l.a« r«|ui«Hl iI,o rximiimon of rxlming facili- 
im M wnW (la Uio liudditiR of itc-w pUnU and aliir.uny#*, 

bv HoM T‘To^ midilioiial ^vnrk^rH to he liired 

b^ikZ^lT r, ^‘"'Iduynl hy the Hbip- 

been nifrl x'n" ^^1,^1*/' ” r^f|«'rMnriu« uf dcfpiiHtt |)riJdueUiin Iievo 
ttbl smllv /"'"‘’“‘’'y l« Im mol Inrgoly l,y Uic lonilly avail- 

nrS’n^in^r''' “ an example of an urlinii ticuler nmkieg 

city beian flour ? ^ "nporlniil iloferiBe ('riilciH. The 
timo the 102(1 m "* “‘1 •" '•«! early 1020 'h. Jiy llio 

nr™ueta '''“ fm- ila iiKlualrial 

Nnlion's mnni uno''* reduced llml Ihe uily laicamc ime of (ho 
showed PJiiladGlnl,Vo°''° ^ deprejiacd comimmUica, Tlia lOlU ceiimin 

in population during ^^“I'l dooadt^”” ® 

Kavy DoMrhnon^ October 1041 the city ima i'(!R(!i\'(‘d Wnr iind 

ucta and textUog amounti^c T*^°”**^**^ BlupbuildiiiR, nniUil prod- 
3, amounting to approximately $1,000,000,000. TJic 
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effect of thin deluge of Wftr orders beenmo evident everywhere. Idle fac- 
tory space, which ficemod a linldliLyn year and a half agn, iw now at a 
premium. Dismantled nhipwayH and those in disrepair are Is-lng rehnill 
and iGcondilioncd. At prcRcnt, inneliincry, long idle in Imiiwimrlaihm 
equipment factories, is making guns, Innks nncl nmrminilinn. Hhip- 
yards arc roaring witJi work on rush orders. 

Tho local supply of Inlior is far too inndefiuale In meet deinanrl. 
Thousands of workers will have, to l»e hroughl iiilu Ihe un n. However, 
near by arc areas of surplus Inhor sueh ns l)te e/ml nnuing wrlinn oi 
eastern Tennsylvania, and (lie agrieulinrnl airns of easteni IVnnsyb 
vnnia, Bo\Uhcrn New J/Tscy and Delaware, whieh ran be easily 
by tlio city. 

Radford-Dublin, Wlmt lias happened in liic Hadford-nuhltn area of 
Virginia illuatratcH the impact of defonw* \ipun a rural eeonomy inUi 
wJiich a major war plant is sinhhmly jdaeiui. 'Jliesc* sn)nll Unvijs nrr llir 
contciB of a coiialantly cx[)aitdiiig pow<ler inoniifaeluring tiiul hag-Iond- 
ing plant, respectively. I'revioiisly, coiisiderubly more Ihnii one-lhird 
of the 46,000 gainful workers in Ibis labor innrket nn'S follt»wr'd ngrirwl- 
tural purauils and only 0,000 workers were eiignged in Ihe nmnufarfwr- 
ing proccBsofl. 

■Within tho relatively short spaoe of one year, the rnmmiinilies nnd 
their onvirons wore Irausforme/I from a pri/narily ngrieuliura) nnd 
domestic economy to n refurhished imUistriuI "uwnal fur demormey." 
By Dcccmbov 1011, tho mimlier of workers in iiismiineluriug had al- 
most doubled to fippro.ximalely 17,000, radienlly elnthging (he 
ttial composition of Clio area. 

The labor supply available, to meet IheHo exlrnordliiriry ileinnmlH wn^s 
estimated at 10,000, of whieJj half were men formerly employer] on (lie 
consti-uclion of tho plantH. M<wi of the. avaihdiie wurkeis w /tc (pudifii-d 
only for unskilled and KemiHldll/nl oeeiipiilions. 

Hiring lechnique.s involved on-!he-job Innning, jjpgrnding, and Do* 
transfer of key workers from other key phnits of (ho opernJifiK euiu- 
pany. An outstanding source of sut»ply was the \ni: of wrunen, inurt* 
than 2,000 of whom wore, omjdoyed at tlie Uag-hiuding and lexlih* 
plants alone. Finally, wage rale.s w/to Huflieieully above Doee pr/'V/dl- 
ing in tho area to cnnbh* (he iiiuimgemenl (o eoinpr'l/' HUiTte^fnlly for 
workers, dospito the danger involved in himdling j»ow(h r. Kiojilnymiiil 
of Negroes ))r<?HPntPd Jio j>j'(d>Ii'm bi'esuse fif (lie predmniiomily vrljil-/* 
character of tlus population. 

The dovclopmenl of the. lliidford-Dublin area illusliiilen (-(Tcciive 
utilization of America's labor Hn|)ply. The relatively simple prraluflive 
processofl of the two plants j/crmitlcd tho lapping of ri large labor |hk)1 
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vilhoul lh(! ■mevila])k dwlftpulinw «ryn(( from n lu'iivy inDiix o[ 
workers. 

A review nt our Islwr hi|)|iI.v iiifililrms miti tlir ulilijnlinn ot labor 
os furrenlly evidetiml in our war imliiiitrif.' iiidicalea llinl we are not 
likely lo 1 k‘ fneed in llie very near fiiliire with n m ni’ral lnl)i)r Nhnrlngo 
-llinl in, n nlutrlnr of tnttn|«wrr and ttiiiiinii|wi\M'r. 

Howevor, Ibis ronrlnuiiin ulimild give riw' Mi im rrnniilnmify in the 
loriniilnlinn of lw*it' liilwr Hii|i|ily imlieien. Tim iiniiinilinlc liwk of nd- 
jiiKling men In jnlw nnd jnlw to iin'ii is .a fnmiidiililn min, Tim (rnnsilion 
from rivilifti) lo wnr [trodiinlinn linn mil ynl Imnn mndn nml ninny nod- 
()U6 iirnlilcitw involving gntigm|iirmid and nmiiiinlioiinl Iriin.ifnra lie 
imnidinldy rilmad, Wn rnniitil afford lo Udmiln llm Inlinr iiinrknL rani- 
praclicps now etnerging, Hiinli ftflalKirmniliiig nnd pimny, niirrslriclcd 
ndvcrlLsing, and tomiwlilivc disltiralioiin. Nnillinr ciiii wn afford the 
niinlr® tnigrntion of Inrgn rimnlmm of worki'rn in rnn|)un.‘!i! lo nflpii ill- 
founded nitnots of job opporUinilinfl. Tim mpniidliilily of llm Govern- 
ment with reapcel lo organiimlinn of llie Inlmr innrkii in gronter now 
limn ever before. Oidy llimngh llm fnrmnlnlion of Inlmr wipply policy 
by Govornraeiil, elcwly geared (o llm arlmdnb' of nririniimnl prndimlioii 
nnd to llie elianging imedn of mililnry nimmlionn, ran niir war effort 
bo broiiglil to a aiiccwful lermiiialiun. Tim elialb'iige i« greiil, liul Iho 
reaourcos of Qovernment, nmimgeiimiili nnd Inlmr in lliia enunlry are 
equal lo the laak, 



ON CERTAIN BIASES IN RAMBlAiS 
OF HUMAN BOrULATIONS* 

By JsnnMe Coii.snei.n 
U, S. WurcdH of fidhor AWiVffcji 

H iBTOiticALLY, BampioB titc Bh (lUlRrowl li of row* Iiol of thr- 

mathematical theory of flfttnpliiig. Tlii; euw whuly (Iirivc-tl rmi- 
cliiaions on Ihc imUnc of a pairul nojmlaiioii on llu* Inisiw nf Mm rhnr- 
acteriatica of a Hinp;l(i iiicUvIdnah 'riio wdiiplc* wftt* oriRirmlly a colh-r i inn 
of case fltiiflioH. TIuih in lljoficW of family oxpfiuliiun' hUhIu'b om* of tito 
pioneer worka waa LcPlay'tt hIx volnim* work, P.'uTnpran lI'orAvrA, 
upon an inlciimvo aludy of Iho iiiPOiin-H, (‘XjM'hiliUifCH riml mivioRt* «f 
36 families. It would not lx* unfair to ^ay I lint up to tin* prr'^'prit ilny 
European sludlea of family expOHlilurpa liAvn Imen exii’iiNirriiH f»f Mir* 
technique developed Iiy Lol’hiy rntlipr than appIinitiuiiH of llm iimUio- 
raaticnl theory of Hftjnplijig. 

Now the data yielded by mere colleclionx of t*iiw‘« riri' not wiMmiit 
value; they may give the iiiVTalignlor grooKT iiiBiftht lnlt< hi-* /‘Uhj'**’* ; 
they may alvcugtUon bin inUiilivi* graKp; llu‘y may n hifth onU-r 

of intrinsic interest. The one cluirnctcriHtiv llo'y Iiirk, Imv^fvc r, lh« 
ability to provide sUvlcmontrt of a known order of ncrurary idnujl n 
parent population. 

The best known example of a collvidion of niHCH \vl»irh wa,Hromph't<‘ly 
incapable of performing tim fvmeihm of u xamplv, ]>rovid(iiK nn rMi- 
mate of the valuo of a popidalion piiriimi’lor, in, ot ronw. Mm* IOHO 
Literary Diyeet poll. In the iwiue immvdmUdy after the olcriion rcluriit*; 
had been received the Diyeal coinmonlcd; 

Other atatlsliciftufl took our ftRUreKand wi ronipcnHnlAiJ, 

ndjustcil and interpreted tiioni llml llioy nhowril UnuMivi’U. SW did limI rI* 
torapt to interpret Uio PiKurcK, licrniiKO \va Imd no KUki! in Uir o-Miil nitt^r 
than to wish to jjrc/iorve our wcll'oorwjd rrputHtion for «rru|Mihiin JifHtk- 
keeping. 

The Icaaon of tho Diycsl poll is Ivsh, I think, lln* fuel Mint Irlrphnin* 
directories and aulomubilo rcgislralion.s will ji<rl furnif-li an unhui-’f-tl 
estimate, no maUor what the mzv of thu Mimjilv, lluin llml u hiimplr is 
not a matter of scrupuIouK )ioakk<M'|iiiiR. Ah a nmIPT nf fni't. il 
possiblo to tako Urn imhlmlmd DigM resulls and VHlinmh' a lluuM-vidi 
majority. The poll hIiowccI that f>2 |»<«r of (lio piTMinn r>-funiinR 
ballots in 1930 who also rujmrlvd Ihrir 1032 vidr hinl vnii-d for lloo\i-r 
in 1032, whereas Hoover had aetuidly nnadved dl per i-i*id of Mu* 11132 

* A pnpor prcQcnlcd at tlio 103rd Aniiupl Mmiiiir «l Uio Ameiintn HlaluUtAl Awwrf'isOtru. Sew 
York, Deoembor 28, 1011. 


G3 



AMItUlrAX BTATlfTTlCA!. AhAOCIATION- 

vole. By rcweiftliUng in mirli a n» l<» llmL the poll was 

correct in nhawing lliP ft'ny in which I W2 Hwncr and Uoiw^vclt volcra 
would vole in 1930, but inwrrr pI in ahnwiriR Ihr rfinlivc i)roporlion of 
Hoover and UfKwrvelt votern in 1032, an npprnxiinnU ly even split in 
the vote between the two major pnndiflalc« wnR iiidirnlod. Since Ihig 
wna llio mewl fnvcirwble na?;uin|»liori (linl rrtiild have liecn maile in view 
of (he Digest's aamiilinR |»nH*pdMr<‘, n IUhwpx-pII rtinjnrUy w«h clearly 
indiealcd. A( len^l an iinpurlanl a of the Digest's error aa the 

acleetion of the sample llierefnre wat' iin fnihire lo ro beyniid iimLlcra of 
aenipulmiH iHHikkcHr'piiiR. 

A wimple of fnmiluw olilnined by drawinR iiuiih k from a payroll list- 
inR earners may i>o aotuetliInK worse limit a rolli'flinii of enwa, if the 
daLti oblainwl from lliein are mil Miilnbly bniHlIeib II may not he en- 
tirely obvious that Ruch a prttPfHlnn' lia«n wrinuH biiiH. 'i'lie clianco of a 
faruily IrcinR included in the eample U’emnrM tle|>eiulent upnii the num- 
ber of carnerR it baa; die Rreater llie iimnlHT of farneiM llie Rrealor Iho 
chance of iU lK?inK included. Sinee rnmilu'n with several ninuTH Rcncr- 
ally have higlicr incomes, iuok' aclull inemlmre, ami fewer chihlrim, this 
oampling procedure would rrault in clefiidU'ly binsiMl estimates, had 
tho sample been regarded merely /w a eollecflop of enww. A sample 
drawn on Ihia l)tu«ia may be used lo pnnluce valid n-eDlla, liowcvor, if 
it ia properly weighted. Thin problem came up in coinuTlion with Iho 
Burenu of Lalior SUtiaUcs' aludy of the family t'xpeniliturt'H of wage 
camera and clerical Avorkers. 

If p per cctiL of all vorkeni are inelii<lril in the ptiyroU Kiunplo, then it 
ia cosy lo bcc that Urn. prolmbilily of n family willi t earners iudng in- 
cluded in the sample is (1— gOi where <j««l — p. If there are Ni familica 
with i earners in the parent population, the cximcled number of families 
with i earnors given by payroll aampling is {1 wliereas Ihe Jium- 

ber given by an unbiased procedure w'oiild Im pNu 'J'he proccduro de- 
vised by Iho Bureau to counteract tliia, in effeel, involved Rrouping 
families by the number of earners and asHlgning lo cucli group a weight. 
The weight for Iho tthgroupi 8 p/(l— 9 *). ForamifTicicnliy Hiuallpthis 
expression rcducoa to 1/t, the weighting factor that would inluilively 
occur to ono. 

An alternative metliod of handling the problem, of courH(!, is lo in- 
clude the family in the sample, only if Uie Rumpled earner is ihe chief 
earner, or more generally has any clinracleriHlie wliieli only om^ (}arn((r 
in the family can have. This anmo problem nriscs, of ouui'.se, in Um se- 
lection of a sample of famillca from census onumeralion Hlie(!ts listing 
each member of iho family. It has also occurred in drawing a sample of 
law firma from a directory of lawycra. 
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■^hcre arc probably twoimporlanl obHlnclcs to clraA^ in^ from 

finite populations wliicli can l>e used lo makp predirtioiif*. of hII, lo 
draw sucli a sample we require wimt nmounU lo a comjtleto li^liuK of 
the units in the parent population. If there i« no eoinplcle ILsIina, ilirro 
ia no possibility of devi-Hinp n HumpliiiR pronslnir Rivra nirli 

possible sample lliOHame chance of being drawji. And, if thin fomliticm 
ia not satiafied, the order of accuracy of any infen’iire nlmnt (lie pan'iil 
population is unknown, v' 

Many expedienta have been uhciI to flrris'i* mjeb lia(« but it ik rloubt- 
ful wlictlier any of tlieiii has been enlin'Iy Hueriwfiil. Tlje rily diitTlory 
has been widely used lo draw a sample of lunmehnhia and yet a aamph* 
count of the housuhoIdH listed in the 10«11 WnshinKtem t'lty Dirf'Clory 
indicates that it contains 25 per cent fewer )u>UM')io)d« ihan llie C Vnmm 
enumerated in April lOdO. 

When g flam nle of MidivicIunlH or hcMiwhohlK is taken it ia usually 
oQSsiblo lo dispcn HO wiiji a coinphAe Idling of l)>e parejil populnlitjj) by 
t gklug g Bampio of arojie, when n complete lial of tlic arcuu* willnn whicJi 
that popuialiou is located m available. After flral, one ean ellhep enu- 
merate all ijulividuala living within the wunpled areas, the prw^-ibire 
usually followed wlicn simple aclicdulo fornw im? um'd, or alternatively 
prepare lists of all pcrsoiis living in tbo sampled areuN and aule^nntple 
from these lists. Tlio latter ia Ihc procedun*. einjiloyi^il by ihe Worts 
Progress Administration in its Inhor market atudieH. 

When Ih o parent popiihvtioii being Bnmpled is relnlivuly iimalh bow- 
e ver, bu t dispersed over a largo area, the. ciiht of iirenl Kamjiling mny Ifo 
well-nigh prohlijiiivo,., Huch is llie case when a eamiile of ind«^<lriiil 
CBtabffimcntB, particularly within a Hingle imbisLry, ia laki-n. Tlie 
absence of a listing of the paveiil population in hvivIi a lutM' may Ik* il- 
lustrated by the sample involved in indexes of einplnymenf, for Indus- 
tries with a largo number of small cHlablwliinenlK. rinmgeK in employ- 
ment are a result of two factors: chungeH in the nverttgr nundver of 
employees per plant and clmngeH in the iniinber of phml?^. To l■‘.limnle 
the first factor it would bo Hiiffie.ient to ilraw a single uf jtlanlK 

and compulo the numlier of einployeeK in tlnuii in ^uerf-KHive uuiniliK. 
To estimate Ihc Hccond wilii any precision, however, il wuuhl Ih* iiiTes- 
sary to draw a new Hamplo of plantH every jaTiod. 'I'li do t bi*^. liow» viT, 
would require a now directory of plantH in ea<'h induf^lry every moutb. 
As a result, estimates of eliangea in einploymeiii in mimy imluHirjes nre 
essentially csLimalcs of tho first factor only, Ovit a pvtiod i»f h*-v>‘ral 
years, in particular, such eHlimalea freipmialy di-vrlop a miirked Miimi- 
ktivo error. To eorreet thin it ia lU'C.essnry Hi ndjiiMl itie enlitnuleK to 
the results of the biennial Censua of Manufucturo-H after making i-iTtaifi 
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that ihip indtii^lrial utr j(Srn<irnl. Ciivi*n llin prpRcnt slate 

of indiij^lriaUlirccfwrsfiw, U ifanyllniiiB: iTuirn rcmld l)c(lonclo 

improve llu" c^limalfys, al !• <*ii n fompl*' 

A M!^ond perifrtiji i4 rrtf^r m fo ld is the rcfiiaal mlc. 

Humitn }»ni9u!n!iriiiit liiH'r'r from l?AUf« m am urn at U-iOfL U> (lie cxlcnt 
ihal I lie hall« mnnol olij'M'i Ju irir)u«|»'4 iu llie itample. The moat 
iimm), liul crrilainly md ih^- nidy in wliiHi Mirli ndnKnlsorruriBiu 
the f'urvry r<ijtrlisrlrd hy rrtiult'fl C|i|iwlh»ii!inire, Fn rpicnlly ilm (^ue^. 
tinnnciirr'Knrr mniled (nnMilii*laiil)fll |>nri nf ihe imri'iif |io|iuliiliunan(I 
wimlovcr fniclinn of ihe ntiRiiml an* rfliinied arc tabu- 

Iftlwi, and ilie imilu imMislii'tl 

A minimum rwinirrmeri* Min eys b* (u eoiujmrc sume Hiunic- 

lcfwLic« of ilii? jMirenl [K<pulftfi«»ri uilh llie rliamrlerislirssliuwn on the 
IrtTiirnwl c iut^ liotiUAirtnw. In n rrn iu ^irvcy nf ihi* hiuisiiig romlilionsot 
fcdtiral cmploycw, for cxnni|»Ie, llm nr'Cfj«si(y for |imiri|ii n h'Dsn of re- 
(tulla clicUilcd the urt of tim'Hlinnimin'isdihJrihulril din elly lo a Homplc 
of fwIcrflJ emi»loynr« nl rinir tli'silui. It was imwiililc lo prinlict at least 
one rt^Rull in advanro. Kmploycf^oH N ave or in I hr* fiidd ^s•onld notro- 
lurn ciui:*4)lioiinairr9. Tim nmnunl of liiim llinl roiiM l>e jnlr«Hluf’od by 
thia factor alone wan unknown. To obtnin ^^uiu' iiidiralioii of it the 
sample of employctra \va« dmwn from M‘n’aMiry jinyroHs ami both the 
naitiQ and tliw monllily candniyi of rai’U c•^^lplo.v«‘l' so sainph-d worn re- 
corded. The inromo dUtrilmfian lihown by (bn retnrnrd (iiitsliojinalros 
waa compared with Iho dUtributitm given by llii' hniuplinK from the 
Treoaury pay roll«. The amount of biiiH, nl lenst ns illi ri'Hjvi'eL U) income, 
was comparatively Bmnll. UougMy 7fi |>rr mil of nil ijuisslionimiroH ilis- 
Iributcd Imd boon returned, willi Hliglilly num' limn 7fi per cent iiL (he 
lower income lovclaand 01 or 02 jirrccjilnl the two lugliest. The 
bility of substantial bi«Hw with re«|Mml to other fuetor.4 still oxLsLcd, 
howovor. This relatively small difTcreiilinl refuwil rale is probably un- 
UBVial for questionnaires. It in nt least partially explaiiH'd liy the fact 
that the quealionnairoa were diHlributcd by llie ailininiKlralive ofTicors 
of tho various agciioica, and were filled out in ofTiee lime. More fre- 
quently, when such an nualysiH (liaeloHoa biases, or more precisely dif- 
forontial refusal rates with respect lo diffcrmit faelora, it is necessary to 
weight the sample by small calcgoriea or Hlrala to compeiiHaKt for Llie 
refusals. More generally, attention is now being glnm to ili(t po.ssilnlity 
of an aoLual Bold interview of n samplo of LUt: non"i‘e|»lyiiig persons. 
This Lcchniquo, if properly handled, may give unhiamil I'KlimateH while 
retaining much of tho economy of a mailed qllcHti()unail■^^ 

Even in field interviews, as disUngiiiHUcd from mail surveyH, the re- 
fusal rate may eeriously bios iho returns. First of all, sampled persons 
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may not be ai homo at llio limn of llic ngmiL's viKil. Moro (rntiiinnUy, 
however, tlicro in a minority of Oio po|nilalion llint rnny rt fnfH* Jo givo 
any information. Tlic CoiiHumcr PurrlmsrK tStiuly, for cxHinpif, hml 
been suiTicienUy identirmtl in Ihn niiiuln <tf runny imoplc willt Hit* Npw 
D eal for n Huhslanlinl refiiKal rale in IIh‘ nirppr inroinr* «rr>ui»H lo aj>- 
pear. Dospito tlic nUoiiipL (o mjl»Hlitulc funiilir.** uf llir *^riino (‘rofUimir 
status for Urn rofu«lng families, Huh hinn wan «lill innrkc-d. TIuih nul of 
178,000 income lax rnlurjm fihMl in (‘hiengo, nitnrwl 10,000 werf* for 
incomes of 17,500 or more, tt)icrt*a.s iJnt chlimatr* of l)in ininilKT of 
engo familioH witli incomcH of lliiH ainoniil inmlo on tin* Imisrs of tlir 
Consumer PiirclmHc.s Study Huinph* wan low* limn -IjOfRl. Tli'w tllf*rn'i>- 
ancy ia, of course, loo largo lo )«> oxidaiiuM) l>y ^jinipling error. In pre- 
paring estimates of tlic ineomediNlrifuilifin of all fniiiilios In llm ronnlry 
on the basis of the Coimumor PnroliaHos Study, Ibr Kntiinial Uiwmrc;^*w 
Committee found it necoHstiry to Kiipjdoincnl llm wimplo ilatn by thr* 
informalioii alTordod by ineome lax roliinw. 

In some enfies tlio rofunal rnU? may Im drrfiiHK'ly nfTor-tf'd by (ho tyjX' 
of schedule used. In coIlncUng dtvlii on family nx|H'nditnp'M, for oxam- 
pic, Llicrc lln^’c been two generally neeefiled melbodH. One lin« in'en In 
send an agent to <faeh sampled fninily «nd «sk n rr’s|w>i»Nildo fnmily 
member to roetill in detail (be fnmily expemliinrea during Muue iweriiHl 
preceding llio ageul'n vimt. U’lie ollu*r lum b!*eu Li» nuk enelt hampled 
family to keep a delniled Hliilejneiil of iln exprudilun-.^ jm 1 )m\v nrr 
made. The merits of tin* iiieilnidK bave been diK<'i|K*(*d pro and eon for 
some lime, with the fust melbod in generul uw* in ibis euunlry and Ibe 
second in general use. in Muroj)e. 

In its 1934-36 survey of tlm family expmuliUjren td wage enmerA am) 
clerical workem, Urn Dureau of Labor.StutiHtie.sexpcriiui'iift'd with Inilh 
methods. Tim bulk of itn dnla wuh eolleeled liy inenn.H uf u seluolub* 
which relied upon Urn hou.sewifr’H memory. I’arlly for the purptw‘ of 
chocking on llio nccurney of iheso reports a <‘orbiii» p<*r font of Jb«* fami- 
lies \verc revisited and a-sked to keep (bUniied reiHUtl.s of lb«*ir fond p»ir- 
chnscs and consuinplioii. All food in lliebmbu' ui the lime of ilie agrui V 
first visit won weighed, the housewife wn.s furnished wiib a mM id 
to weigh all pureha.sc.s, and (bo f<iod <m hnml wns wi'ighed ngtiltj ni ibr 
end of the reporting p(‘ri(Kl. 

Now it iH apparent llml ramilieH willing lo undergo Mieb nu exjti'- 
rionco may not Inj (^ojnpli'lely )'(‘|>re.Heiilalivr of all bmiilii '-. A l ompai i" 
son of tljo faniilh’.s u’ho kept (lu'se (bdailed reeordK wilb ilii* fnmilii '^ 
who gave Hohedules based iiimn memory but did not lo-ep ili'iuib d 
records discloses Hcvcral elmrucleriHUit difTerejicen In-iweeii ihe lw«» 
groups. Out of tlic approximately 1,600 fnmilie.'i in llie 4 r'ltien iiieluded 



1^ AwneiK JlK J?TATtmrAl. AmOATION' 

in ihnrij«Kl crwumptionlor 

min 1 ,W t!is<l ^}t^! . r»J krrpirtg rtv^^iiyU 10 hh rp.nl had home 
maks^ri pmf4<#>T4 iV h«m'"; 4 nnii kr^jiing records, 20 

jjtr mil hscl Mmidw'fJ lu»tne maki^rp. Onr- <if ihw rew^nreh methods 
lIurfehtclihr^rfTffJ r^[ r«»6,»mR a niuHi hiftli* r ri'fiiwil rnU* nmong fnmilica 
wish rmpliiiiyr^l iKimc mnk*»s?» ibr Miljrf HignifirAiUly difTorent re- 
fuMil TAir# wrrrp flhsn iilii^nr'rr’4 ^lOi tr^jArl k» lyjtf' r»f ftiinily. Families 
ennjiif^ling; eij Inklmnd mti'll wifr f^riiy, »nH Inckinn ul leflAt one 

kr-jiJ rrf«ml?‘ Ir-wt, lrni|iicnUy Uinii fnrnilif^i with luiBband, 
wife and rsihrr 

IVrhnpw an ev«“n nior*' inkif»^ii»R roRwcfjuenri* nf kri'ping records is 
th<sfl«lual effect *»f ihn k<t<pinR nf Ok rmfnl upon llie euiiHumplionof 
ihn family. Tlie puqM>fre of r**ci'r*linR fm**! on hand nl tin* beginning ami 
end of Urn roimrling ik^HckI to obtain nn nrrnrnte iium^nre of com 
sumplipn, m dwiinftiiwilied from purrhajK-. On (’(nnptiliiiR the value of 
Inventory cliaitRo, liawovcr, we diKovrrr'd ilmi virliially nil llie fomilice 
had \m food on hand at iht? rml of tho rriioritiiR imriod than ul tho 
beRininnK. This kntleney wnj* in rvery’ riiy studied and for 

virtually nvery femd amilyj/tl. Apiwreiiily to nvoiil widKliinu eneh piim 
cliawo nlinofii all the houw'wivM had iliwovrn-d ilii* cxin'dieiit uf con- 
auminji; k» much na i«wiiVdt* from llieir lardi rn. l'>stunale« of the (owl 
purcliascm of fatnilip« urn* toitRcqiir-nlly Uinwil tli»\viiu[»rd. In fact a 
comparuwm of the tiurcltnirsof iIip nanm fainilit^-^ n.?i slnnvii on ihoschcd- 
ulea which relied U|Kin memory, and n*enrdH ki-pi for a period not 
more than 30 dnya dialant from llm ppriml lo wliieli ilie Keliedtilcs re- 
forred, aKowxl Ihat UiUl vaUm of p\irelmsi‘B won aiKiiifiennlly lower 
whon Tccorda were kept limn when menmry wart H'lii'd upon, while tho 
vaIuo of food eonmjinecl waaKigninennlly liiRher.^ 

Exflinplpfl of bin« in field mirveya enn Im multiplied iiidefinilely. In 
gonoral, wo may wiy ilmL tho imwtilnlilies of hiioi nm nlwiiyn pre.sentin 
cvBii tho moat wdl-conduclcii of wirveya and are freipienlly beyond 
control. CoitfletpioiUly they mUHl always lute-xplured nnd the ponsiblc 
ncocaaily of weighting to reduce the rCHulling 1)10-1 conslniUly kept in 
mind, 


> K mert wmplelfl niulytU of Llils atpflrimtnl U nw Wng firopaiwJ. 



defense migration and labor SUPl'LV^ 

Ur Howard D. Mtisra 
Work /'ro/ec/i AdminiHrafion 

F oe the second timci in a d<;Oflde migralion in frojit pacf’ nr nn- 
Again leaUirG writera are prewnling IIik life liisinrii-s nf miKniiU 
workers and Llioir lamilir.'fl, eninpra men nrn Ijiiwly jjiiotogrni-Onng Ui«‘ 
“typical miRrant," newHijaporH niul popular ningarittcK firr clmTihing; 
tholrenzicd condUionH hi tlcHliiuilion lowim. Aniiiii ihv Kiilion \n hear- 
ing tliQ story of '‘Ameriea on Oic riiovo.” 

There arc imjjorlant difTnrcncoH, Iiowever, Iwtwfcii llie miRmtion of 
the early thiiLios and Din present moveniml. 'i’liis in Ihkiifj, not lU*- 
pression migration. Wliorcaa in Die DiirtlcK migration wnHf*liiiuihu«l hy 
shai'P employment dccline.% now it is Klimulnled By e(junlly Hlmrji oin- 
ploymont gains. 'Wlierena in D»f* llnrlies mo.Ml migrants wrrr* pm'orly- 
ati'icken, unsuccesaful in their fieareh forKtemly work ilml would yield 
a decent income^ most nilgnuiiH today npjMmr lu )«; findioK julw at 
relatively liigh wages. Wliereiw in the (hirtieK inlgnifirm wok largely 
negalivo— an attempt to c.seupe from known inhery )»reKr'iii, niiRrniion 
is largely positive — n move with the e.icpei’lnliffn of ^len<lipr emjiloy- 
ment, bettor wages, or Du! acquisition of u highor skill. And, whiTcna 
in tlic tliirties, migration was viewed williwrhms ronrern hy Die piddie, 
today it is received witlj g(fnmd pulilic approval. 

In a broader sense, of course, (ho sliiinduH of h(»Di dcfmiso and do* 
pression migration is Dm sninn. Thn drivi* Dnii. I’lnisr’d Dm Inrgi* ^rnlo 
westward movemontH of the iOlh ceidury is still o)H‘niiing. Frtun th«‘ 
point of view of the migrant, migruDon is an oxprdii'iii rcsorln) t4i in 
an e/Torfc to improve his econonilc kIiUiik. in iuokI <’as(’s ho itiovrs in Dio 
hope of finding cniployinenb, gelUng a holler joh, nr ohiulning higlior 
wages. 

Tlio difTcrenco in piddtc reaction to prosont-duy ndgralion n-ndts 
from the fact that, after 10 yoiua of largo-sculo uiu'inph»yiMi iil, Uio 
Nation is .suddenly oxpmcneing a houm markot h^r lahcir. I'rif-mploy- 
mentis still large, but itirttisHunniig Ichh roriuidulilo pmiHirlinh^.-. Faced 
by a sharply growing dcniam) for workers in war inilnsi rii-s and l.y 
large-scale withdrawals to the ariiU'd forci*s, innny |ici>iins arc already 
prophesying that we shall M<»on fare a general hhcirlagi- nf lulinr. 

ForUiimloly Dm labor supply i.s oxlmnndy llexiMe. As Die need f<ir 
labor grows, the numhev of workorH offering thi’ir serviei-s in Ihe luarkel 
will also Increase. NoDiing approaehmg a uiturnl liil<nr shmiagi- j.n 
likely in the foreseeable future. 

* A pnpor prtaoiitcd M llie KKInl Anniinl Mrftiiig i.l tlir .Aitirriraii .••i«i|hiir,il t>j fi'inl 

Ksaslon wIlli iho Amorienn ABWoiniion far lahor N’nw VurV. nwi«m»ftr irU, I'.Ol 



Awsai, AwtA-nos. 

f:?fsJiS5;r|«S W%r pn‘i^urU^^n hsy«, real ^hKtritkm of 

«*i!U ^'f-’^n'^tiiirril.ly acute 

in Mrm ^ wv^;»S n'MK^^^tsa 'f on.| r.mrt4raiwl 

sSrma.M*!'^ S*,t wny>i*f inct^as- 

ifsg UU^r ?i? fi3ir'.3M*.r^l riu,r. hiNjiinn, 

Um-^'Sy iijM-siliiriijs Jf!'"'l»^nr^ aTR|?«’'-l -siiah mii draw from 

fcMir ^4 

^|y>m ili?" Mijfj-Sy *4 N«* n*j4«.yrd r>s in ilir* area. 

E\r)l lh*'tin^'e»t ^i'fUK'sMirnia-r^JplomliqTirJljririnisrlnldityifl workota 
whs", all Wisih r>af3y rrf,j4rtV'al'!^.<rnniiM( fj^isslijy f<.r a),.* nviuhltlnjoba 

Iwf’ausif' SMa<", t^x vw‘" m .,J ru'^-dr^l MU. M nuy (.f I lirw- workers 
will rvt'imiiijday IRK K jnlHpi b* ih<- 1 |« ma.nK| ifirrrji^a^ rind liiriiig Hlaiiclards 
rrlflixH. 

Jfe^ittd, ilDfiojn.g.l'i 8h<" ! rAUtffnT r-^f wttrkK r*^ j»r«i“iw'iitly titgngHl in other 
putiniil.B within thr ^iir a, 7 pKwjv^fc in •^lirnnhilK'd l»y |)ii« Iiiglicr enm- 
ittjiti'a in waf indtt^lnK"."; r<']Mif’ij» indiK'atr' that r«»}i^id‘Tid>Ii‘ iiiiinlK'r^i of 
iwlf“Cmi:ilnS'i 2 «l ¥rori,rrw nnd ttMr>iK-nt in vari»ii>» M^rvicr iiidii^trioa arc 
ttJltffldy HltifLlng; la dr-h n^- jnl'«. Thr itaii^lfrr pritmfiw i« idf^ii lin^lpiictl 
hy ttmiJIaymK'Tili rmluriiori-if in hnn''f|t'|riif»c« iiidi)r’tri)':« rt-^uliing from tlic 
tsiirlaJiltrtcttl of rnutcrjAla ilir fM^ralli-*! prinrilirM uni iiiploy- 

fTH?nl. 


Tliird, from imn^n-orltpr gmuf^a nnniiig ihr ri’?'i<)« iM iHtjtuliiiiun wlio 
arc ln<luca:!d to enter ihr* Inlrfir nmrkri hy i!i<* pro^lHTt nl ensily-wecurotl 
jolw at hiftli wajji**. The numlMP’r nf ix’rMiiiH sshn intiy ili'eldi’ (n heponio 
workcra durinR a n~Nr<iinio IrrKtm in very latRi* for llir- ciiuiilry h« a 
whole IL nirus itila Llio mtlliuinf. Kereiil Hiidii'K jtlnm' (luil niin-wurkorfl 
have Blri.*ndy cnle.rvd the rrtnrkel in Inrgf nmiihi-r^ in iiiniiy i-eiilerH of 
defcitao aelivily, and it may Ik* cxiK-ritHl tlmi tin* dii lnrnlion tif wnr 
will accelerate iIiik inovcmeiu. 

Foiirtli, from the Hiipitly of miamnl wurktTM tillrarletl (o llio nren hy 
rc|)orU that jobs arc plentiful nml Ihai good wngi-M are lieing paid. In 
maiiy arena the availnlilo and poimiiinl lorn! IiiIhh' .supply appeiirn nni- 
proapeclivt! needa. In oilier nrenw, huwevt'r • imluldy llio 
Blloa Of nrgo conaLrucUon jolwami anuinlH-r of very rapidly ex|miuliiiR 
8 ip m ding and induatrial low'im - the. r^^^dent supph' of liilior i .4 
oloarly nmdequnto. 


le sharp concentration of defenHO conlrnet awrudu is nlteiing our 
previous iiicluatrial paUern, thuH ncwHMilaiing the iniurnlinn of luhor 
na conBuiernbloacnlo. The accclornlingimpuet of priorilieiK urnunploy- 
on , BuperimpoBod upon existing unemployment, in creating ruiher 
ormiclablo labor eurpluBoa in many arena, thim dovoloiiiiiR nn expuksivo 

force which adds to the total volume of movement. 
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The result hftfl been a 8har|> «UmulttUon of movoinonl lo insmy nn-as 
of the country. This dcfenBC miKraCioii luw bf r-n hroiiKhl vividly ht 
piiblio ftttenLion by the rnjhd mnw^ing of liirgo iniiiilHTH of (Mtii^trufrioii 
workers in isolaCcd army camp nnd powder plant to^s■^lh;. 

The needs of >var liave tliun Iran^formed Die inigranl “bniir iif Die 
depresgion to the rospecled war worker of tf«lny. 'I'ln*- l»trtlc’r piurnlK 
and restrictive legiHlnliun of it few yeuw ngo urc In-iiig rrphirt d |,y n 
variety of devices to encouiuge inigntlioii, iiiHiidiiig mhiTJifdog by 
privnlo coJiliacloiH, exjmn.sioii of Die piililio eniplfiyniem uirnc rlt ar- 
anccHyRtem, and the defeiiHe hoUKiiigiuul eummiiiiily furiliiy |»rognniv?*<. 
Poor housing, overcrowding, heiilDi Imxnrda, .Mkyrockeliiig reiilw niol 
inadequate sehool, sewer and water Ky.sli'iriH are now matUTw of puMir 
concern, partly bneiuiHO it Ih feared Dial wieli umlewiralili* eondiDtins 
may discourage the migration of needed workers. 

It is clear lliat defense inigmUon is rni.Hiig iniTr-nsingly s'-rifnis pridi'- 
iems. As in the case of depression inigrutiou, however, iIuto ja w gen- 
oral lack of knowledge coiicmilng Dm diweloprnciil. lijilh* iJeliniie in- 
forraatiou ia available as to tliv extent of the innvi-ineni, its Mieri-jtw, or 
the types of persons moving. Onre agiiin iinaginnlirm iin^ Ihtp substi- 
tuted for io.scni'cli. The wild tiileH of Die tlurlie.H, whirli Imd hundreds nf 
thousands of Imlf-wikl boys and girls roniniiig tin* naiiilry, nn* now re- 
placed I)y equally exaggerated reports (hut nil AiiUTien Ison ilie mareh. 

In an ondoovor lo subsiitule fact for fielioii, the riders! hh-ninty 
Agency some moutliH ago reipiesled Dial Die WI'A Divbiou of U^ M'iirrii 
undorlako n soric.H of sludie.H of JiugrAlioji lo defense nrens, The Mirveys 
were designed primarily to diHennine how’ mmiy workers nud ikt^oom 
had moved lo tlio area during llie past yenr, when* Ihey had none from, 
what types of people they W(‘re, the oeeupaticniK nud iiiduHtrie^ in 
which Llicy had been emidoyetl, the siieeess of various group, of mi- 
grants in finding employment after imgviUinn mid Die exl«*iil, lo \Diirh 
they had shifted lonuw omqmlion.sand iiKhi.‘ilriesafler iiiigniiiiig. ’Jdte 
surveys covered liie aetivilies of eiviliuu workers only, and no u(lein|ii 
wag made lo gaDior information about persons xvho Inol lefi i)<e mu vey 
city during tiic year. 

The inforinalioii was Heoured Dirough a .sample eenvns tff i-aeli an a. 
using techniqueH giMUiruily Himilar lo those of tin' WI'A MunDdy Ue, 
port of Unemploynuml,* Particular nltenihm was given i«i (■ow'r.'ige of 
rooming liousi^s, lower-priced iiolel.s, ilefeiise lumping projei-ls, and lunr- 
ist and Lrailcr camps. 

In ail, 61 arena wcm-o Mciecled for survey. Most of Die eilii-'. M-h-eU d 

‘Soo'DynBinlosolljilxtrHupjily,* by IIohaiU It. Myan. iliU JeenKAi., Vi-V M.ce l?A 
too. 
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mar or n»r»«inirEir,n contracU- a 

lih f^'»' .Mrn*- rr.n<H3i.rU ^-ru- Miriuclfd u control 

mv f5t*5S' ioj 4*11 rjijr#. and fijtr'vrVf. 3 r<> in proc^ in 

T r*f jjjir fluriry ^F*- piTwuicd in a 

jr|¥iv»J jor rairh nly. 

dai sivad.iH*“ ap3?»“3f nfinant a raitiiU-r nf (iWn-a- 
j.m -^*31 U -dn.iil.l iH'Knidat 

Ihe- wulanpi shfli fti'nMaSjRal^ikn riinrryfurj^ !fei, jn«nr mful w Imznrdoua 
TUv anr\% markc^Hy hy l-y aJjiy, r^ii ^\ivh fndors ai 

*ho typ^ and on3rr«jBy oJ <H«-nw 3r)n Hy, H..- ,4 I hr- r. d.lr-nl labor 

Shp or«nr<m)<? ^ 48 ija^i«n if, r«i nrl.y nn'a^ »tnl ihr- nbilily of Ihe 
rnrnmuniiy icj ami f«-r. jor- ij,,. ii3r,.|»iihR )»r<g«rilniB»n. 

IMorf? Si'^Ninj^ fuTiiarr. ] ftlnaiiM g»4.in! «»)i* iSaal by ni» nui'Hn'i all migm- 
l\m Eo ikb iM«r nrira^h in (Irfmiw inngtniioti m !)«■ narntw w h'.i*. llrondly 
«|>^i{iitiK, onr iU4H.4cfraM» tSMiJcr-r mrkvrw. a tJr fi jiM- lowii for every 
worker whci in (« inka?' tkl'cntM* rinjiloymriii. 'I'Jic fiiliring prou- 

pcetof n iwb ilniw,« rkrifftl and m-n ior- «*.jkf-T> n.^ >U'II m .*.killi-a moUl 
Irttdttuffmi'h, opvrativfiei ontl roiwtiniriiuii \%f.irkr'rf4. Mnmy of ilicffi! work- 
ers i«M?ure jnljw whirl* cfimrilrtiu- imlirrHly i,* tin- war i-fforl. ollirrHjoiu 
Urn rruika «f iho rtrAidrnl uitt'mplMyf^l. All ron(ril'ii)(*\ Iikwcvit, Ui the 
Hwml and economic iimbtemAwliirh miarniioii tiini, t onMffpii'nily 
all are tncludrd in ihn dUrin^^Kin whirh fdliuvttt. 

Ih genom), tIerertFM? migmliun Iumi: Imtii nf iwn mniti (y)M‘,s: (1) U.o 
ttiovRment of conKlrurtUih wurkrrw in rnnip riiit) iirw fncilily Hilrw, 
many of wlueli hnvn Ik*oii lomlRti in rural nr Mimll-lnwn arriiN; (2) llio 
movemenL of warkers l« war iiidiuflry rr-nlnm, fur tlic nuwi part Llie 
larger ciUej. The iiuluslrial muvcmml haw In i-n lm^«|H'r(nrulnr, huL in 
o ongcr (luralion nndsoeially and ('roiKinumlly U iniirli mure iiiJi)or- 
lanl. 1 aball dUciiHi primarily ihia Iri| 4 t lyjM\ 

arhnpa Uio pKinary poinL to ituikn eunmniing tlrfriiKi' inigrulina lo 
(lato la that, by and large, U haa liet-n n «««mI deal kiiimIIit ihun many of 
ircnwcd now'apa^Krr and niagtuine rtl4>rieHi wciuld liavi; \m bc- 
iiovo. ihe movement to large con«inielk»ii j«ilw liaK hiM-a iinijn-KHive, of 
f^uT’i of tempt, iwiy'. Ii i« trm*. fui llo'r, llmt a 

J!.nn, • f Q experienced n heeiie imiHhrrKmi git, will. Mi- 

^ 27 per crnL nf (lie 11)10 popiilii- 

avniliiMo among the *10 urona for wliirli figun-H mo now 

20nfipfl i ? ^ **®®''*“*KaircrnrL renter, is wfuml, with a 
Lba ^ »f mignaiun is Inwer, some of 

oxamnlo liuly oalmimliiig iii-inoveim'iilH. Tor 

its aatnll’iin IfiOjOOQ persone liavo moved inlu Luh Angiden and 

owna emce October 1940. Biiico Uie same dato rnoro than 
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60.000 persons linvo moved into Wnuhinglon, D, 0,, nnd morc Uifih 

40.000 to Seattle, Washington. 

These caaea ure cxccptionnl, Jmwever. In more (lion Im!/ «if lln* 40 
areas for which data arc availalrle the miRmliou rate hn« l>ocm Ipm thnii 
6 per cent, and in only 9 of (he 40 cilina lins il lM‘en 10 per rent ur nmrt^ 

On the otiier hand, Che snrveyH iiidieftlc. that (lu* rate nf migmtinn 
Ims been increasing in moat arena. U i» prohaldp Ilinl il will grow rvvn 
more ra])idly during Clin coming inoiiili)*, Hfiinuhiicti hy ilio innrkcHl 
intensification of the war cfTnrl, l»y lln‘ UPHr-nlworptiim of (Up rrairh-iit. 
labor supply in (lertnin “hot" im-aa, and Uy rapidly-growing prioriima 
unemployment. During the first year of war, iniKrallon sltouhl pxpp<*tl 
by a considerable margin the voluim* <Iurlng tin* pre-war pprirKl. 

Second, it is pleasing to report that defeii-se migralion I bus far has 
been, on the. whole, HCrikingly HUCCoaHful. In half of the nrpiiH svirvpytsi 
the unemployment rate for nil migrant workem i« Ipms flmn H |ht p/'IiI : 
In a fourth of the areas il ia Ickh (linn 5 par cpiil. Only oiip cily nut of 
seven lias a migrant uncmploymonl rain of 15 |wt pp)i( or mon*. 'J'lm 
highest rate among nil oitios rccpiilly Kurveyed ia 17 jht pent, for Kort 
Smitli, Arkansna, wlioro large iininliPiN of work/ra )mil nf»pki'»l in in 
anticipation of llio ulart of work on a now army t'nm)>. Airnoig llu* very 
large cilica, St. Louia and Loa Angplca arc parli with an uiiPin- 

ploymoul rate of 10 per coni. 

In view of tlio fllnio-st complrluly ungnidpil nndirp of ilto mnvrnipnt, 
and oonsidoring the foot that the aurwya ini‘ludi-il PoUMlili-ralilr num- 
bers of migraiitfi who Imtl very r<'r<*nlly arnvi*<J in l)K?ar<‘n nitd liad had 
little opportunity to acljuwt. IhcinspIvpR, llin niuunphtynmiil rr- 
ported are surprisingly low'. Dofonsp migration (Jins prewnlM a wrlrtiinp 
contrast to the tragic cxperloncoH of inigrnntKiluring llip th-jirpt^inn, 

Nob only have the great majority of the defeiisp niigranta olilaiiiPti 
jobs, largo numberfi of LliPin have got boilpr john limn tlipy lu-ld Ui-fnrr 
migrating. Occupational upgrmling hnn hpcn widp.><|irpad. Sliifis among 
manual workers from uimklllpd to KPiin-akilhal, and from f'Piid-.‘>kilh'tl lo 
skilled have been especially frpc[iipiit. As u rosiili nf flim pro('Ph‘< tip' 
proportion of migrniU.s working ntunskillpd nppujjaiions is Mirpiisingly 
small— in the great majority of towns less limn lit per rmi. Inpunp’ 
data were not oblained, but in viiwv iif tin* iMTupatioiml upgrading re- 
ported and the relatively high wages and hdl <Tiiplo.vmeii( in most d«‘- 
fonSQ linos, it neoms clear that Ihn iinMiinea iif a large propnrtiou of the 
migrants liave risen. 

Although migranl.H in general have Imh-h ipiiie Mlel'eh^^^d in rmdiug 
jobs, certain groups liave fared leas well lima ollu-rs. Women have Ihsmi 
far less successful than men in oblaining jobs — iu jiuasI nrcius their role 



i.3f^ IJW.™ jfcfU f„r i 

r-5,,i,«Sy „,,,r «m™„l„ym;„i 

!S »r mw- ih. ,„v. i,; ,„ j, ™ “ 

" ^3'<jvrv’'rj-aVtV 

g* r.o^i% i|,„n 

f hr v< ?'*4sr.j,, ,, 5 , MiaS,ei,« 1o( n.-^rly rvc-ry area 

srri> sm4rr "pi ii»r'ji,f-,nr4 jhf isia3-(*’^i ii?^-"Ht3«l<.yrn<'tiI rnlp nf any aso 
|. -.} sw. hs,-*K.. ,4 r..ifrf;^, rr^.-rr^l ili>^ Inheir markel 

rrw«5.5y, j!iiv< 5 havr hn*! r4i«|eiPV}i^)P'> "antk t':4j¥»iii-iir‘f, 

wmjl4 hi i|„‘nri-n longest 

9« lm%i* Rhi- hmr>5 »jnrTr.j»|-iyrnrf,i j^u.^ |„ g,.|„ rnl. iplgmnlswlio 
l-^vc- nrarhy air^w* *rh4 l<* un. inplhynuMa than 

thtw-i whM hwvr !iTav« l|.-4 Jar, Urm^- ilio ^rirmt-r Rroiip more 

ofl^n jvium lsrm?r K ihr^yM » ;„)• 

In nmly a.llflhcss.ji ttk^lM inartuL’il w<iTl\r'r^ ngtil urnfmittiml and Icch- 
nral tt'orkpn*,hftvw i\w l<.w«r*i iiiirni|.|- 0 'i<u-iti rni«,« HmoiiR ihr migrtmla. 
Tbti Ira^l W(irc<w|iill orcM|«a!ionsil Rrmifw jirr* nnirly wlwnyH tlin wrvicc 
warkt-irM, ftarlVularly domr^tK;!, trlto »rirn r< |»<Tl fxlrciiirly )ijgh ralea 
ofuMcmployrnenii. 

Kt'grij^ niiiLkr' up only a «rn»U iimjKUiHua i-r Oi'* iitiKmnl^ to ilpfonso 
ceiiU^r^t, In sikmsI nrriu* fc-wer clmn 5 itrrrpiii uf Du* uiiKraiilj< lire. No- 
grows, Bfitl cryp.fi tu (bri 8»rtiih. iniftrftiioii fnr Nt grcH-H nre much 
lowor Uiwi for wliiii-j. ‘Ilm i« uMdi‘i>!niiiltil.|i\ iti viiw of the wide- 
uprowl diwriininiaian «R«liurt NV^nHw in Hiir IniluHiirip^*- U roiUroHU 
Bhorply mih cxiK-rteuec in ihe Tir^l World Wiir, lioweN r-r, vvlii-n n large 
me miKmiion itf Nepcmw i« NVHmth intlii^lriitl ri-nUTM look place. 
ah Uio Uemancl for Inlnir iuriTHw^K unt! nrw«-nt l•mpll»yl^l■llt m.^lriflions 

arc iclnxecl, il m prolmhlt* Utol NeRrocM will hi Rjii in move in Rrealcr 
nilinlunrH " 


Gonlmry lo jiapiilar iiiiprwwiun, rclnlivvly few of ilii* miKiiinlw nre 
« *^griculturt!. Tliw in rnllirr wurpridriR in view uf our liirgo 
a^cutlural labor rwwrve. In mewl drfeiiKi* rfnii-rw, however, fi wer limn 

migraiUs an? farm wurkerw. J-lveii in (he Kuulli, Ihe 
pr^orUouiBBoIdoui iw liiRh lui 16 ihtooiii. 

iirhnn*^^^ *3onlcrs tliUB far liavn wmiirtHl ilmir workern prinmiily from 
uronnwil r' Jn'BranlH liave t-oine fron. villegeH; llin 

cliHtnnnn iu T 1-ravoIlecl far; in nirwl ei'iilei-ri llie iivei'iigc 

avorMo of .r,!' "“"“‘■'I'n™''’' 

• tmn 1,000 miles, while Lo« AnRoloB miRmnIs Imvo 
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averaged nearly 1,300 miloB. Worken? from rnitI-\V(’Ht<'rn ritiew mnkn 
up a large proporliou of these long dittlnnee migraiilH. 

Migrants as a group, arc young. In nearly half of the eilit-H the aver- 
age age of all migrant workers w lew (imn 3(1 year/t; in no eily dtrs ihe 
average rise afl ])igh ns 35 yoara. TIh^ fignre.s ri'flect hiilh the grenler nue 
bility of young U’orkJUB and tJ»e low hiring nge liinits in Jiiany defejiKo 
iiiduatrica. In tlio ftiremft town of Wieliila, KaJinoH, wloTe Iiiring re- 
Btrictioiia arc unusually Kcvere, tlu? average age of all inigranl worker?* h 
under 26 years. 

The migration Hurveys iwoYi<li‘ (evidence (hni (lie risitig demnnd for 
labor in defense rcMiterft is drawing mm-wfwkers into the lalwir market 
in considerable mimb(?rH. In inosl of llm cilieM surveyed frrnii 111 to 2CI 
per cent of the migrant workorH had never had a jolt al liieir |>n‘vi‘ms 
residence. Most of these lurmoim were HUnlenls and h(ius4‘wiveK eiU<'r- 
ing the labor miirkel for the first lime. The emplnyjnenl reeord of this 
group is gGneially ptmr; in most eitle.s the jn'oporlioh whii have tihiuiiu'd 
jobs is definitely Hinallor than for migraiilH with work exjH'riejn’e, 

The proportion of oiio-person familie.s among ilie )nigranis at llieir 
now locations is extremely high, ranging from 31) I o 50 per I'eiil fr»r nnw*l 
areas and reaching a peak of 78 p<T rent for WnsliirtglnJi, J>. It i« 
well known, of course, that single iierKoiis are highly inohile. Large 
numbers of tlicse om!*[KM-«(m famiiieK are iiietunjih'le, Iiowever; in luowt 
towns the proportion is between 20 and 50 per rent of nil (me-iu'rfsih 
families. In other words, from a fifth to a half of i liese ss i»rkers left I heir 
families behind when tln^ migrated. In part this separulion refhuM?* (he. 
normal instability of the inigralion process ■ llie hreiol winniT h-aving 
his family behind until he.HeUleH in a new loealioii. In purl, iuiwever, it 
results from the Hcrious houHing Khorlug<>H exiuliiig in inuny di'fi-nne 
areas. 

A striking rolaLioJiHlu[) bi!Uveeii the proporlion td migranl familii'.Hi 
which arc iiioomplole and (he availahilily of lionslug is nffoKlrrl by a 
comparison of Llie migration data with the findings (pf a .xenp'r- of m-.m- 
denfcial vacancy survey.^ remitly eondacle*! in many cjf du* huiup- arn^^. 
by the WTA Division of Research. As (he resideutiul vaeuiiry rate ile- 
cHnes tliG proportion of migrant familieM widcli are itu'iuiiph'ie 
sharply. It is clear lliuL many niigrants leave ihelr faniilies hehiial 
ply bocaiiHO they are. uiiuhle I*) find honsing ueetnonindadipje' fppr tliem. 
Inadequate houHing IhuH inereiises (lie propurtion ppf migrants whu arp* 
unslablo and, in con.sjaiuenee, lendH to ineieuse. the laipor lnui«pvcr rule 
in war iudiiHtrieH. 

The extent of "doubling up” among imiUi-jJi'i'rion fumilies provides a 



AjMCIaTIon- 

fwsHpf mhn iPftftfJiijr.nn in tlpfcrwo areaa 

|>ri(i4>1bg ijp i« rf-frin'.*‘Ti m «!! v4 s!v»' -tljpff/jifwfv jsjtfijs .pirrvrypd; in mcel 
^rni If’? jJvn rrn^i^ini! mnUj-jw r'?K>n fntnilifit^ftrtsBhBr- 

irijg, illjnr' dsfrllsttg "ss 5*^5^ rt 

WhsSf" B^bf" rs^-i ni fhf »nig?aSiftn lliun frur hajs Tn'^'ilirnlly been 

*ihfnK riijMbimvrly ilml c«;inRule.niWft 
IKipulnlb'^ iTit^fjvrmrriiif^ havr JilffrtinSy ii^i(li.<u juk/ca" Mful Mini iniRrnlion Is 
®iii,n im ijip sjj«»R'jriK Air s35-<'-‘'sli waf rffiojl!, nrr<i?nji>fU(i»4 by rApuUhilU 
m MKlu.4niii3 ri»nrraiii!flii«iii. \n»i ivm Klrmand^ fi>r lnU»r in j^omiinrcaa 
fli5<l wfiiJir' |i?8r Ti'iw^ sri <<i!b' r nn nf«, in fcrlQin lo 

prm llsu fmilw'r mm< nir iii f>f |H«piilarujn. 

Wp arc tin b?r lariR** fl<-nb" ntiiHr;iK]Mii nf InUir tliirinn Ihc next 

fpw y<s3«*. Ui mnny ilin" h\Ay diffe r fttmi that ex- 

fwrip|ie<f«l 3<ii<lfi!p I» prribabJ'f', ilm( nf^llmtlcmond 

for laliwrgrww^ fr^»m nir«l will iitrrf’m^*, ihn movement 

of wwmpn a«d will aliw» «r»»w, n«d RrT»ii|w will be more 

Kueep:3»fui iKiiii hpFPlofftrrtit ribsaiiiiriK 

MiKTAiirm U nJrpncly «ic-nnii« f'rnnontir nml Korial probleiriB 

irt many rlcipTif^P rorortguufxioi. It i®ini|Kirinti( ibni tlirfM'lmtmivcd ami 
that lUcy Iwi wilvwl cjuirkly. 

McanlimR we »linulcl not f«rRH (lie |w»(»(-ttnr ini^rniii problt'mfl now 
being oreaM. Il pwlwMe Uinl nmny war iinlii^lrioA will ahrink 
u rapidly a« they Imve nwn. (hni (lie pwiil psui'iiiii (■oiii’ciUration 
of induslrinl ncUvdiy will hv lo itonie rxlPiil rf'^lnrcd, and llmt the 
country will ogaiu fnex^ inrgt^-Rpalr iinpni]doyiMi'nt. 'I bcwi olmngra will 
provide now stimuli lo ndgrRlion. The cmirMo nf piwt^wnr inigmlion, 
however, will ba far km happy Mmn lUnt of llin proai'iil day. l‘oHtr\var 

migration may well be. deprmion migrnliim all ovc*r agaui Iho typo 

with which wo have Income nil Uhi familiar tUiriiig Uic. dorado jiiat 
ended, 

As the various oxiwdieuU of liic depit^ioii yimra alnindnnlly illus- 
irato, tho wise dvrcclwm of inrgc-acBic impuialion moviMumAla ia an 
extremely dlfBcult Laak. To kc(,‘p suffering lo a minirmini and to avoid 
the slognalion of pools of unused Inlmr in new di'iircwicd areas requirea 
careful pkaning over a considerable period of lime. IVlietherHueh plan- 
ning will be Ufldortaken on n scale adcqualn lo llie problem reinaiiis lo 
be soon. 



ON THE SAMPLE SURVEY OF UNKMPLOV.MIvNT* 

Dr UBTKn n. rii.«x«i. J. 8 t*vx«« Stock 

Work rrajta$ Athniniairalion 

employment 0 PT arc ol-lniuml .litccl y lI.roUR i 

f T luou uVof n oroBB-HCClion of ll.n K-lnl populMion each 

“‘"f T erp Tiorit'of thia ria,., from Lhe f«..l llm. u.mn,- 

T :,T a mc men Jireclly rather ihan ealimaterl i,nhr.T,lly a« m 
ploymcnl « used in otlnT periodic, unemployment esU- 

""ams No nddllioiia or suhtracliona, l..«ied upon na,KninpUo.i» rw to un- 
mntca. No “-'W'™’ » Hj ceii.aiiwa, net averORe inerenw 

iXwmr force, or dmnKi.iR oRe Hlmclure are neee.ssary 
measurement ia made. Tim rea.dt of tl.e aronplmR and c . nd nt< r 
procedure ia an extremely fiust and HCtiailivo rf|.(.rl on iln K ^ ■ 
labor market aa of one week eacl. monlli. In hoiup t»rnu. 

durcs followed arc aunilnr to thoHO of puhlic o|H!imit |)t> 1. . 

The Monthly llcport of Uiieini»loymc‘iil oiierfilert m n milmlinl 
p,a“untL located in « atatea. Wi.ldn eaelj of ‘I'-' 
a sample of houaohoUla ia aeleeted for interview. 1 
enumerated from four lo aix niontlia ill 

households are changed ho oh not lo aroune imliUion ibr.mgli too pro 

*°Tlio queationa aaked provide iiiforiniilioii on llie eire, of the lionw-- 
hold, the number of peraona under and overU yeiira of URc, a i , 
pc, amis Uyeara and older, their relalioiia up lo ibe “ ^ ^ ^ 

ing the census week, that ia, tlie entire week immediately Ji n i diiiR I In 
week of interview. Eacli peraoii ia ii.sked one nr more mmple -luee' ’ " 
to determino wlielher lie or ahe was employed, unemployed or mil ol im 
labor market. In addition to riRiirea on llie volume of uneinpluyim 
and eraployjnciit, data nr« wMiured oi» ihc ua‘'i * ninliyii o 
ployraeiit for tlio unemployed, indiiatry of llie mnpinyed, and 

chaiactei'i8ticHofworkL'rHandnoii-\v<irkrisintln‘p«‘pnlulinii. 

Beginning with the fii'rtl day of llin niiumfialhih wirk, lu'ld 
are talUccl daily in (-ach county. M the close of ilu' ct.nm-raUnn week, 
a Biimmary of Lire Halicnt fuels is mailed directly Iti llie WuMlimtt on 
office for conHolidatioii and mlcrprelulion. Tliese summary limirna uk 
relcasGcl in mcmonuiduin form nHUidly liefore Un- cIom* of nieli iimiilli, 

• A papor preficnlcil nl (lio 10^1*1 AiinunI McclinK «'l Uie Amoitcaii Slnlitiltfll Now 

York, Dccombtir 23, )011i 
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furllinr index of the (’ongwfrd ImiiMnK ci'iulilign* in dcfriiBe arena 
DoiiljhijR ii|i IS eommnn in nil of Iho .Irfruw nioa« aniAcvol- in mmi 
area* 30 per wnt or more of ihc miRtnnl tnnlli-|HTw,n fnmilimarn aW 
mg Uieir dwelling « illi nllirr [rerwinn. 

While llic wleiil nf dofriw iniRrnliriii lima f„r Inu. fnnnenlly heeii 
exaggcralcd, Urn Wl’A MiriTy* hlnm- cnnelnsivi'ly ilml rnn.iidrmldo 
pojiulntnm mmviiienln have nlr.-ady (nh. n plnr.. „„,l ||,„| ,„i„raii„„ i. 
iildl oil Urn uiwwing. An nlUnul worolf.irl, iirp,„„|,„ni,.d l,y rnpid a|,iru 
m imlnalrial (■onreiiimlinn, vanl new deiiininls for lalnir in son,,. 
and large arn e pminlieK iiiir nudoynieni in oi|„.r nri ne, is riTlnin lo 
provide a marked slimnlns in iJi,' further mnvenienl of pii|iiilnliun 
We are dearly in fnr large senle iiiigralion of hilior .luring (ho' next 
few yearn. In many rcspeels (his inigrniioii may differ from tlinl ex- 
perienced lo date, U apiienrs |,rolinlile, forexnni|i|e, llinl ns (lie deiiinnd 
for labor grown inigral ion from rural area.s will inereaso, ihe inovoiiienl 
of women and Negroes will alao grow, and Ihew groups will I,., more 
succj^ful than hcrcloforc in ohtainiiiK 

_ Migration alrcndy ercntiiiR W'rimiK i-ponomio nnd worini proliloma 

Lr£rt“3;i"' " “ 

bobiTeilTn '"iKfi'i'l- proldema now 

omg It scerna prnlialilo ihal many war iiidiiHlries will shrink 

aa rapidly aa llicy have arisen, lliaHlie prewid oxlr.Mne rrineeiiLralinn 
of induBlrial activily will ho lo aome cxlenl reduced, and Uial the 
country will agnui face largc-aeale iniemployinent, 'riieni; elmngen will 
provide new atimuh to migration. 'Plio. eonrse of post-war migrnlion, 

!dZ'tinV'‘ "n '"‘.'"‘''''y «f >l"'- lOTwmt day, I’osL-war 

w th wbn'“"^ r migmtion all over again- the type 

wiUi^wbieh we have become ail loo familiar during tjm .lecM.de just 

tram of ll>« dvprewion y,.a,M. .d.nu.lnntly illun- 

xtmme^rrn,b? "'O'-omonta is an 

the atanmiin f ^ ""ffwing lo a minimum imd to avoid 

owefuh klr., '‘'''"'‘anrMl an'as re.piires 

niw wi hen‘’l'“t'‘ “'”""‘‘"'■“'>‘0 1’”™'! of liioo. Whether sneh plan- 
bo seen ^ ^ ndoquuio lo tlio jiroblom rdiiHunti lo 



ON THE SAMPLE SURVEY OE UNEMPLOYMENT* 

By Lebtbr R. Fjunkel and J. Stevenb Stock 
Work Projedt AdmiuiUralion 

I N Eecemdeu 1930 the DxviHiun of UcHcarch of the Wtjrk Projoi'ln 
Adminiatration pul into opcrulioii a ri'guiur inonlhly aurvey of uii- 
cmployineiiL to provide acciimtc mcaHiiroiiumlH of iiniiinploynu'Jil, I'm- 
ploymcnt and the labor force. EHliiniitCB arc obtaini^d directly tlirtnifib 
actual field counta of a croHS-Keclioii Hainplc of Uic, totnl population eucli 
month. The superiority of Lliis mclhod riHCS from tlii* fact that \incm- 
ploymenfc ia nicaaurcd directly rather limn cHlimatcd indirectly na is 
necessary in tlic mtiLliod UHcd in other periodic unoinployinciil eali- 
matca. No additioiis oraublracliona, based upon aH,su]nj)lions an to im' 
employment rojxovtcd in the 1930 or 1040 ceiiHUse^^, JieL average iucrcaHO 
in the labor force, or changing age alriicUiro are iK‘ce.s.sary wlnm direct 
measurement is made. The re.sulL of the sninpling and din-cL inli'rviexv 
procedure ia nn extremely fast and HeiiHilive re)M)rL oii (he Hlaln of Llin 
labor market as of one week each inunth. In some reapecl.s llic proce- 
dures followed arc similar to those of imhlic opinion pulls. 

Tho Montliiy Report of Unemployimnil opernles in a national Knin- 
pic of 04 countioa located in 46 Htates. Within eacli of (lieKC! (H counlicH 
n sample of households is selected for interview. T}u>H(t liouseliolds nrn 
enumerated from four Co six monlliH in suecession and then (hi? sajuple 
houscliokis are changed so ns not to aroime irrilalion Ihrough loo pro- 
longed inquiry. 

Tho questions asked provide information on (lie nize of the Ikhiso- 
liold, the number of ijersons under niul over 14 y('ar.s of age, and, for all 
persons 14 years and older, tlieir relalioiiHhi]) to the labor market dur- 
ing the censu.s week, that is, the entire week immediately preceding Dm 
week of interview. Each person is asked one. or more simple qiiCMlions 
to determine whellicr he or she was employed, unemployed or out of Die 
labor market. In addition to figureH on the volume of uiicinployinenl 
and employment, data arc secured on Dm age, .sex, duralioii of uiiein- 
ployinent for Die unemployed, industry of (be employed, and oIIiit 
chnractei'istics of workers and iion-workiTM in liie i)opulalioii. 

Beginning with tho first day of (he emiiiierallon week, field .selieduh’.s 
aro tallied ilaily in I'aoh couiiiy. At the elo.se <if tlii^ cmimriaiiun wn-k, 
a summary of tho salient faels is mailed direcDy (u Die Wa.'iliingion 
ofilco for eonHolklation and iiilerprelalion. Tliese .suiiinmry fignrcH are 
released in momoraudiim form u.sually before Da; close of caieli monlli; 

• A pnpor prcjicnicd ol llio lOSnl Aniiiul Mcelinii of iKo Ain^nMU HlfiU^liral /Se-wM-iRiioti, .N'ew 
York, Dcoombor 28, 1U11. 
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an nvi?rflRP of iwo w*H’k4< iIm* il^l•■rvi^‘tt• iij tlitj field 

and ihn pomi»lotrd nirmomndnin- 

Altur pompU^linK tlif imliininnry riHd lalli*-?", r«<’li roiinly HUporvisor 
mails Ihr roni|ilc‘io<l M*htHhd«-w ls» a rcitlrnl ruindiim* fjihuInliiiR office 
when’ addilinnni infnnimtitm i»* frum Ui«’^ M'hiMlnlr?*. 'ryu-w addi- 
tional farts jpftjvulo Uif fttrn iimrii iiiorr dclail >1 iiiinl^vi^f. 

In tlrnguinK Ihr samjilr, adnuuis'irativi* rMUdili'iuK iw in iiiw, 
and rnnlmHurd Irrltnirnl roiitml wm* k» pt in iniii'l. Tji mrrl iIh'ki? lim- 
ilatuma tlie^ itkIIkxIm nf slmlirnd ^^inplinu; iiiirl wore 

ndnplrd, invulviinc i»f n rrlafivriy siiudi jiuiiilifr of prlnuiry 

aamplinR UhilH (cnimlir^) and a MiU'inmpK’ of H'miiilnry ^HiniiliiiR miiis 
(liouiadioIdH) \vit)iin rnrii fif I hr largi'r niiila. 'Po iii^iirr irnixiintiin hlalis- 
Ucal rfficipiiry, liolli the jirimary and .‘M romtary Hiiii|)liiiK unila were 
aclcclnd on the ha<<iH of n atmtifird »»ntp]i’. 

Tlic county was cluww n n« llir priiiiarj* wim|>)iiiR unit ItreauKo of the 
followjuK cont'idcralioiia; The rounly wo?» i* hiiiall ndf-roiiltiiurd roo- 
gmpluc unit for which it wax pi»Ksihlr lo ohlnin riaiii^lirn) inforimilion 
Umt could Ik* uwhI for Hlnvltfirnlion 'PUr variiuu’r i>f Ihr im- 

cmployinciiL rale hrlwrcn cuunliiw wiu4 iow. ICMci-ilrhl nninly iniiim 
were avallalilo that mudo the rouniy a very KulisfacUiry unil fcoin 
which to auliHamplo. I'iiinliy, adinniiatralivt' nprralioiiK in the averpRo 
aiKO county could he Imndlod easily hy u luml HUprrvjHnr with nix ur 
seven enumcraton. 

IloLh adminiatralivc’ and Hlnlialicnl coiuliiiinm wen* liikm nccounl of 
ill the Bolcclion of liie HC'Condnry fiaiiiidinK nniu Tlir lionsriiold wa.H 
chosen mainly bceuuHo it waa (ho Mnnlloal unit Ihnl rimld he Hunpled 
readily within a county, Hiich uhUh wore iiisily defmejl uml Inculcd, 
whereas it would liai’c hern jiniclicully iinposrilile to seleet u rundom 
snroplo of individuals witluml firatlmviim lisied all persons ivillnn the 
county. The IiquhcIioUI was dcHirahlo idso hreuuse of eiu-laiu stuliKiicnl 
reasons. A great deal of valuahlr. huuHrli<tUl duiii, Huch us siY.e, nuiuher 
of workers, find employment Hiatus, could he ohluined only liy euumiu’- 
ating liousoholcl units. Moreover, for a Kirnt iminy clmiai'ieiislicH, the 
household is a more cfncicnlHampliiiR unil liiaii the individual heciuiso 
of tliQ hoLcrogcneily of individuols within households. 

All of the counties in the 'United Stales were stvnlilii’d hy (1) size*, (2) 
location, and (8) economic Kilimlioii. Ileeause of (he grea(' diffi'n'tici' in 
county cluiracteriHlicH osHodiileil wilh juipulnlion size, counlies were 
first divided into the following Htriila: 

(1) Thonino counlicB in which the fivelargvsUnlie.s ari! luraliHi (con- 
taining 14 per cent of the United States iioimlation). 

(2) Tho <147 couutica with 1030 populations of dri^OGO and over (eon- 
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taming 50 per cent of tlio United StnU'H populiitioii). TIipro counlica arc 
referred to licrein as “uri)an” couiitiofl. 

(3) The 2,641 counlicH with 1030 {lopulnliojis of Ickh llmii 45,000 
population (containing 30 per eciiL of the United Slates populaliun). 
These counties are rcfruTcd to lurrein ns ‘'niral" coiinlii-s. 

Because of tluj great lH*lerog<“iieity iiinoiig the live largest cilies, no 
attempt was made to seloct a Hiimple of (hem* iiiiM* eoiinlicH; all were 
included in Llni Hainple. Sainph's of (aiiiiilit's w«*re scdeidcd from riich of 
the other two strata. Tlu; melliotl of seleclion wa.M llie Haim* for holli llic 
"urban” and "rural” coimliea and, lhen?f<u*e, the. [iroecdurc will ),)C ox- 
plainecl in terms of tluj urban counties <iidy. 

All urban counties were furllaT classified by iiopnhUion siec into 
three substrata (terciles); small, medium, mid large. The same eouitlies 
were then croHs-Btralificd by Htales into three broad geographic loca- 
tiona: Northeast, Soutlieast, and We.sl, so that ihei’c was about an ('(pud 
number of counties within each of llicw? loealioim. 

The pei'ccnlage of ijcnsons unemployed in eueli of (hesc eounties ar> 
cording to the 1937 Census of Uncinploynieiit was used as llic lliird 
mode of stratification. At that time these dutu were tlie most eiirreiil 
and rcliahlo which W(M’c available for all of llie rounties in llm United 
States. Tlic counlies wore then divided int<» three slrala (tereiles) ac- 
cording to economic situation. 

The urban counties were Htratified into 27 cells; three populnlion 
si20 gi'oup.s, by three geograpiiic locations, and by (lireeeetmoinie h'Vels. 
One county was selected from each of 20 of these ra-lls, ami two coun- 
ties Bclcclcd from the 27th cel) because of Uie r(‘lulivi‘ly high proporlion 
of total urban population in (his cell. Williin lh(> 27 ('(‘lls, tlie. .seleeliun 
of counties was at randum except tliat a didilx'rali^ (<fTorl was made to 
maximize state coverage. 

Twcnty-He^’cn counlie.s were selected from tin* rural counlies in a 
similar manner, using the saim; modes of Hlratilication. 

In all, 04 counties worc.scleeled for ihesninph!- 0 melropolilan conn- 
tic, s, 28 urban coiuitic.s, and 27 rural caninlie.s. 

The household sainple within counlies was .slriilinccl according lo 
population di.strilmlion. In each Humple county llm number »*f hfMi.*^e“ 
holds selected within each eity, (own, village, or oilier minor civil divi- 
sion was proportionate lo tin* popidatioa in those pho'CH. 

The pi'uc(;dun! for scdectiiig the. liou.s<4Hild sump)(> was depioidcnl 
upon whetlier the uidt fell in an nrlmii place (eily, lown, or village) or 
in the open eountry. In the former, a sample of idly hloi'hs was <‘liOKeM 
by numbering a map and selecting every nib block; all dwelling tiiiils 
in these blocks were then listed and a fiub.Hain[)le of liouseliohl.H was 
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isiflcclctl fmin liliK-V IUIhs, Tlii> Mtin|4ing r-tlin svns Rxi tl ho that 
thcrt? wm nn Avrrajio nf n*» rn^Tf' iSmi* 3 lu'Uw'-hMltlw wli rlwl )ht block. 

In cijw'ii cininVry anw ib‘- nlbH-nlril nmoiig Uie 

lownisliipH fir Himilnr rumnr rivil in nf 5. In each 

lowni^bij) emt* inilo wriiMn*ii wirr rlnf*=^n ni riiwilntn in llu* NViwhhiRion 
oITicti from mn|»M nf On* ^nnipSt* rMuiiIi*'». tivt* bini»4*liiihlH nrn inlcr- 
vicwfinJi in fwrh of llicw MTlionjf. ’I'hr mnli’r nf hj-IitIhui nf InniHcbohlB 
Wfts dnlrniiiiiPil nrlii»rnrily by ^InrfinK mI Om ronuT of Iho 

wjclion aiul prtK*mliiij! nriniinl llir wJi'nin in n i‘<onU<‘irbirksvlHc dircc- 
lion. Allrriinto wPlitiiin worr iiMiimU't) for rn«*li lowtif-liiji lo bn in*cd 
when Oio oriKiiinl HorlioiiH did not yinid live hniiK-hcdib. 'I'lir Kcrlions 
wore numbprrcl coiiwndivrly nl nindoin «v«‘r ihn t nlin* nniiily niicl the 
cjuimcralor |)rormlH from lire Inwiml iniiniM-rrd M-rlioii lo the next 
higiicr ill a township, inlrrv'irwing up t-o H lunifadiolilti }H'T Hoclinn unlil 
Ihc (iiioU for the lowiinhiri in oblniiuil. 

The inLrrtcoimly nninplp in chniiRod every hnir lo nix TnoiilliH, Thw ia a 
comproin'iBO belwoeii Uavitig a roiiNUiil groiip of litniwhohlH lo Hludy 
monthly chaiiKeN, ami Imviiig new hiniwhohlN U» kiep llu? ennijilc lly- 
tiamio mill to oN crcome inU'rviewcT rejHiNlAiifi?. U rxclmlpH piTHoiiB in 
inatituliona and the armed furceK. 

Natiannl eHliuialeri of labor forre, employ iiten I, tiin) nnninjdoymcnt 
arc made by cxpreNninR lhw« rlmmrlrrmrieK in eireh Mimple rminiy tiH a 
jiercciitagc of the lulal population inlervieweib mnl Ihi-n proceeding Lo 
n woighlod average of lliewj irercenlnKea for lire eoiinlry ima whole. Tho 
weighu arc proportlunalo to the po]»uhilioiiH of the cell or aegnimil of 
Iho univorBO each cuuiHy in elnmeii lo repiewnl. 'riuin, the weiglit of 
each of the nine inetropulitan euumiea in ])r<^]>orlioii(it<! lu lire tolal 
population of each of tliOKe cuunliea. 'Die weight a]>]die(i lo jM'riMmliiKPa 
derived from a coimly In any urban or nirnl cell iw proprjrlioiuvlo to Iho 
total populntiun of all counlica in that pnrlieiilnr cell. ^ 

Thus, national CHlimaica are obtained directly in leriiiH of percunt- 
ages of total population. The tolal populaliun in thin (uiku i.4 denned ns 
nil porsonsnotin the armed forceaoriii liiHliUiUonH. 

In preaenting labor market data from thin Hiirvey, lire remilbs in por- 
cenlnge fom are converted from total iiopnlulion lo lire iiupulalion M 
years of age and over. KHlimates of iiuUoiml liilidH are ini-HenUal in 
monthly memoranda in absohiln a» well an pereeiiluge fjinn. 

MIy lli« inode* Kud Iqvok u( ticKaRonUun ottdinMl klwvv. a w imili iml mU* 

mAlM with M fow u 27 oouiilrlM. *01111 rniiy ha dona by boIkoiIiu •hi' I' r">iiiiec-’, Hiirhiin 

couiilloa nnd 0 ruml eounllM, TloOi Ihs urban and mnil counlica iiui«l lin M-Irrinl In nno in (ho 
lofin of n Latin aqiuvro. InfanaMlonobtainodfraii llioUMintMi rMuniitii (nr v'jamiilv, it i« im-vtiililo 

lo provlclo (ullniatfiA for utoh of iTio 27 urban ctlli. iMtIinalw for the urban nml rnrul ctIIh, uiuI inclrO' 
pollton oounlloa would then be nvoraiicd tosetber In (ha RiflTiiicr dcscribeU ul>ove. 



PIIOPOSED ANNUAL SAMPLE Ci:NSlJ.^ 

OF POPULATION* 

Bt Piiii.ii* M. IfAtmuH 
bureau of Ihc Centui 

T he impact of World Wnr II on IIiIh Nulioii, iM’Cf’Knilal irg in rfipid 
aucccHHion tlio imlioiml (lofciiHn, loiid-lonm', itnd vintory prngmmfl, 
has ci'caLod an urRanL nml f<»r wonitil mul croitniniH HlnliHticH. Il i« 
forUinaLo that tlio Sixtcoiilli Di'ci'iniinl t\'iiHUH wna lakt'u mul Ih lifiiiR 
completed during iIiIh period of nalioiml ninorgancy. Ah a rcmilt wo nm 
nblo to mobilizn our human and malnrinl roHourocH oj» a Hountl(*r fouiula- 
tion of fuels than has over hooii powiljlc before in ft sirnihir period. 

Groat economic and social elmngeH, evideiicful hy large populnlion 
shifts and industrial and oeciipalional tliHloralions, have ocrurred, 
however, with a Huddcimm which defies the umuu! ftlalislieal cleHcriiH 
tion. The nearly two ycnrH which liave elapsed since April 1, lOlf) (Ihe. 
dftto of the coiihuh), are unparalleled in our hialory with reHia-el lo tlin 
Yolooily and extent of changt*. wdiich has oceuvred. In many eominuin- 
tics the changes that have taken place in the mnnher and eoin]Ki>ilion 
of bho population, in the empInyinenlHditUHnnd inihuslria) and orciipa' 
tionai compoHilion of the labor force, and in (lie uhc of and demand for 
housing have been greater Hinec April 1, than in the ejiljn* pre- 
ceding decade. As a result, there is an urgent need fur mirrenl diUa, lied 
to the Sixtoonlh Decennial Ceaww base, foradniiiuHlrative, leglulative, 
industrial, and scionlific ptirposoH. 

The Need for Current SUUinUca. The lUircan of ihe. C!(‘nHUH has, logi- 
cally enough, boon Lho center of a deluge of iiKpiiries for current eco- 
nomic and social slatislicH from nalioiml defenw! nKencics, regular g«iv- 
ernment agcncie.H, industry, Inesiiu^ss, scUrnlifie bodies, and llu' iniblie 
at largo. 

For Gxamplo, there has been conmdernhle. <lein[ind fur iM»Hleei>Hal 
population estimates for tho hIuIch ami cities - eslimale.s which cumiot 
be made through the usual ttadinicpu^ hcoause of llu^ vcjlunu' and cliur- 
ucter of recent internal inigration. Eueh Hlali.stioH have a wide varicly of 
vises, manifested in the requesls for Ihe data which have- bn-n n-i-civcil, 
Tho Vital iStnti.sticH Division of the Ihircuu of I la; ( 'fiiHiiK itself, as well 
as lho United Hlales Public llealtli Brrvii'e and mIiiIc aial local ]iublie 
health ofTicoH, are in need of {lopulalioii fiKure.s us a basis fur coniimling 
current fertility, morlnliLy,nnd inorlmlily ralea, .Slate niiil local govern- 
merits and planning commissioiiH niquiru eiirreal popululiuii fignicH fur 

* A pnpor prcaenlccl aL tlio lOlrtl Annual Mooting of llio AniorlcATi Slaiaiical AMOciAtlnn, Ko^ 
York. Deoombor 20, lOU, 
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S2 Ai. Ar^soriATios- 

ihr' pIRnenl mliTimi5?lrn\i<m nml plnnnirtR <4 jnjl*Ur< t<rr\irc«i^, V»«<kcii8al 
populaliwn fiftiirni rxv a ttn! Imsia (of 

Ihcf iiillocflliHn nf nw. for r^anip!**, iIk* fllloranVui nf fiindw by ihp. 
Socinl Hmirily lU»aril Ui Ihr'plalo for piililjr lii'nlth wurk. Finally, 
mimProuw n:'f|i.ir-f«l« Lnvr iiifd f*>r rtirn-iU jHipnlnlioti Hla- 

llwrirs from iiidusiriiil niid miirrmw niul ndvr-rlifing aKt-iiaiog 

^vhich RiT fw«Td with Ihr jindilrin ittnUiif;; ad)«>Klh\riU*s iinl m[y lo 
ticw prcKlurinm nmla and printily but U> riiiadly 

clinnginK rnnrkr-lii, 

An I'vcri iiinit* |irrwiiiff dt'irtniid U^r iw«;’i«TM«^riI iKipiiintinii fjKur<‘j< is 
found nmnnK tbf' cli fi iinf «nd wnr flR*iin«“K. 'Dif' lafRi* mul unknown 
populnlinli nffi-ri jdnijHiif l||i> Wnr niid F>r»\>' I>i'jmrlm>'iilH, the 
Office of Clviliuii iJpfrnw*. tmd tin? Wnr I'riHiut liun Iluaril. The nir- 
erafl carrier and l!ie nirplane h»vc nin<lr Inrg'* of onr coaals 

vulnerable to nUack, niicl the ndi'fiutiU* prolrriimi ninl mnlnliznlinn of 
llieac vlUl UrgclnreaNnrt* fariliUU'd by nkiirmltHlRr nf (liHr pnimlalioii 
ngRrcgnlinna and rninfKatiUon. 

There i« neetl nl«o for curn ni ibda ndnliuR lu 0i>' Ininw force. The 
lOdQ pQpulaliou wtalipCira triarintt l<» lalwr wrrr* ilr>iRin'd InrRrly lo 
tnoasnire llic votuine of uhon)ployiiii*iil ninl llie clninirleriHiic^ nf llic 
uiicmployod. At (lie. prewnt lime ilierr in nrK'-ni ih-niajnl for fiKiiroa 
rclaUng lo Oie iiolenlinl labor fonr - ibn( pan rtf oiir )it>pnlntii>n not 
normally cnRngrd in produclivo work f»r pny nr jimfit wliieli nnnrl be 
drawn into iuduatry to wed the d«’tnrmcl« of rwr war emnumy. Murr^- 
over, there ia need fur currenl inforitmliuii on ilie ocnipatiotml nml 
induBlrinl AfTilinLion gf wurkem fortiai' in rmiiK'cliiui with Iho idiitminR 
of production, the IrnininRof workers in oreiijmiionh' wliere HborlnRCH 
exist, lha IrauHtcr of workers into new [irmhirtive I'btiiiiu'lH willi nmxi- 
mum cfficieucy and iv minimum of diaUH'niUm, uml (he loeiilion of uew 
platite. 

Groat movements of population lo iinporlnnl. pniiliudinii nr udiniiuK- 
Imtivo ccutera have created new demnndH for bousing riMiuirinR Rrciit 
outlays for now construction. The housing onfncifu in Wnf'hinRlon uml 
privalo constnicUon organizaiiouH have made urRejd reiivwsls for e.uv- 
ront hoiiBuiR sLalislics ns a hnsm fur plmmiiiR lu-vv houHiiiR projetds in a 
manner lo meet the needs of tlin jm'seiit einerRimey with n niiniimiin of 
long-run difficultins. Up-lo-diiUs cciihuh HlaliMlicH rcluling In rent would 
not only provide direct iiiformalloii on On; I'bmiging eont of living, but 
would also bo impovUnl as a base for the contiinmiion of imvient in- 
dexes of rent changes, 

Finally, tlicro is a demand for current stalislics from vnriouH nKencioH, 
including tho National Ucsourcca Planning Board, to gorvo as a basis 
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for post-war icadjuelmeiit. It may be uafely ntated Hint in Ihn powt-wnr 
rcndjiieLmcnt period the need for KlnliNlicH aw a for neliini, ndinin- 
istraLivc and legislative, will he a« acute na the need for <laln in llie 
Ginorgcncy war situation. It will be iiecc.'tsnry to liave not only tin' l*asir. 
statistics of the 1040 CleiiHim to ti*ll uh where we were at tlie niis<'l of the 
war, but also enrreiit HlatislicH to show where we have gone. It is only 
with tlicHo coml)iiu'd Lype.s of facts that ndequiile planning and admin- 
istration can b(5 cfTerled during (he trying limes ahead. 

These few illuHtratinnH of the demand for eurrcuit impulatioii slntis- 
tics fiufllco, perhaps, to make eh‘ar the. need for Kueli data f(»r our im- 
mediate national d(‘fcTiHo and war efforlH and for po.i(-wnr readjiisl- 
ment pinpo.scH, a.s well as for iimn*. ''normal" important gfjverinnenlal, 
industrial, and scionlifiG uses. 

llccogm'dng the importance of current stalisUcH as a basiK for mobil- 
izing oiiv human and material resourceH in tiio war enuTgeney, and to 
meet the varied urgent demand for wieh data, the Hurenu of the Census, 
in its I'olc ns a service agency, ha« devised u ))lnn f(>r llu^ e(mduct of a 
sample consus of population (and rdso of ngrieullure). Sueli a sample 
census might bo taken on nn annual basis, at least tiuritig tin' perirKl of 
rapid cluuigo which confroniH uk. Tliis )>lun is ns y('t entirely unoflicjal 
and 1ms the character of a slafT plan which coulit (|uirkly lie pnt into 
operation if desired. The <>s.senlml.i of lliis plan are brielly outlined in 
llio paragrapliH whieli f(jllow. 

The Type of Data to lie Obtained. The. first sclieduli! to be usetl if a 
sample consuH of popuUdlon were taken would ])ro))i\bIy inelmle in- 
quiries wliich could be ehisHified under Ihreo main Iieading-s: (1) (.Jenera! 
population, (2) tlio labor force, and (3) liousing. 

The quc.stioiiH relating to population wotild include' age, sex, color, 
marital status, rohitionsliip to head, and jdnee of re.sidenei! on April 1, 
1040, the date of Llie last cimseiH. The last of llu’se (piesiions would be 
designed to obtain the volume of in- and end-migration by enmparing 
place of residence at tlie lime e)f the sainjile eri'usu.s with phu’i* (»f ii'«l- 
denoo nt tlic decomiial censu.s. 

The inquiries relating to Urn labor feave! iniglit, in the liisl .sample 
census, include cmpleymemt sIiiIuh (piestiniiK, Minihir (»i llio.-.r mi llu- 
1940 population schedule, de'.signeil l<i indiemte; llie number eif |ierMnm 
in the labor fejicej by their weirlc Htatu.s. 'I'lie'se eine.Htinjis would alsei re- 
sult in HtatisticH relating to per.senm not in the lalmr force, blnnsing Ihcir 
statiiH during the {'los.s-siT.lion wee'k Ktudu’d, and woui‘l be supple- 
moiiLcd by inquiric.s deHigimd tei )ire)vi(l(‘ informal ion indiculiiig lln^ 
poteiiUalitios of persons not in tlu^ labor force, for labor fe)r(’(i ui'livily. 
The labor force inquiries might also incluelo eiue.slum.H relating to oeeu- 
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imlion , induRiry, and f»f wrjrtrr «T ji<’r«oafs In Ow InUir force, with 
provis^ioft t« olniain Uic f^fcnisnSinn of iw’rfflrjn?! iu4 in (In* lalior forces. 

The iiKpiiricps rrliitina iumpinK wmsKf, in nddilion (n iht* umial iti* 
formoLinn inclii'nling liKnlion, inrludi' rjiiriflinnn; on ty|>r‘ nf NtnicUiro, 
general rwnililion <>f iliopinif'iUTic.agonf ot ruimncy jslalusoi 

dwelling niiil, nurnl»rr of n-mruff, nii«| moniltly r**nl for tlu* l<•n^m^oc- 
cupied unil^r, and rwliinnird nintiiMy rml form\iuT-rK’*‘ii|ui‘fl nnilA. 

Tlie^c nrr llm lyin-H tit inipiirirA uliirli ii, tvutilil In- fi-n^iilple lu include 
in the proiuw!<l Miiiph* rcnffiii*. 'rin- rnint t»f ln'tliilo wtiuhl, iif rourKC> he 
dclcrniiiml only aflrr roimiKaifon »nd cUnmiirf- tudi rmmuincrfl of 
cciuniRdnUL If ihcmniidr^ccnfnixi werr* Inkrn tin nn rinniiiil li.’utut, a num' 
Iwr «f qiit!«lkin« ctiuld Ik* miaU’d fmm ymr i« ymr i*ti that (lie kcuikj of 
llio liiqiiirica would lx* Rrcnily rxiwndf-tl nnd pr*»iM r inUTrcInlioim of 
dalnoblmiH'd. 

/Salimafra 0 / Tofnl i'trpiifolii>». Tlir miw^l difliruU ipU’nliim which lUo 
Hompln cenHua would Itocnllocl u|k<ii (o niu^wcr in lutdinlily timt rcintiiig 
to the total populttlion of tlio nrra Miultt-d. KormnDyi of Ibo 

lolnl iiopulftUoii of nn area wmiUl U* dejM'iidcni uikui Ihr uw of nn in- 
fluUon factor aljiaiiuKl by comparing i)in pupuhition id ilinnn’aHludied 
on llic aumplc ccnmia date* with U« iminilfiliiui on (he di’cenninl cenmia 
dale, Thin mcth(Kl, however, would not only hi* oxjwnHVe (herruuM? of 
thcj prQl)lcm of ohlnininR decennial cciu^uk figutt'K fni (he areal uiiiU in 
Iho sample), but would, In'raum* of (lie ndnlively clow rnU* of eliaiiRii in 
toUl population, rcKult in largo i<nmpliiiic rrrorit. 

To meat Ibis proldcm, it is plonnctl tu t‘«tiuu\li‘ (he lutivl population 
of a place l)y the “niigratiou inctlioil." ThU would involvt? Die. miplicia- 
tion U) IhcBamplcconsuN data of the immc teeiiniipin ileKigiied fonunk- 
ing inlcrceneal population cnlimaloH from the 1010 Population Couhub 
migration slatiHtice. Tlio method eeMeiitinlly invuIveH eKliinnlitig the 
population of a place by adding to llio pupulalion of (iu; ])]u(U! as 10 
ported in Ibclnatconsua the number of blrtiiH and iu-niigranl H, uiuIhuI)- 
traollng the number of dcnllm and oul-niigrniilH. 

It ifl obvious Llmt through the use of this melliod the error of tlic total 
population eslimatc is cooPmed to Ibo error in eHlinialiuK migration and 
in the reporting of bictlta luid dcnllm. Ai>pmxuuato error foruiviliw litivo 
been developed wliich, together with empirical aludicH whieli have hf’.on 
concluctod, indicate that the migration mothtal of (‘Hliiimling total 
population will usually bo morn precise, tlmu the mclhud depeiuh'ut on 
knowing the population of tho areal uuila in (lu‘, Hainple aiul in the pre- 
ceding censuH.* 

> Tills work liAS boon rlono mn-frily by Morrhll. llftiuen, AcUmr AnliUnl Clilsl 8liitlnllclftn, Divl- 
•lon of SUlUlioal Rosoarob, Quroau of tho Cenain. 
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It is planned to make Hlalwlics available for tlio United .Stales, ita 
regions and Kcograpliio divisioim, the nlalew, and cilit'H liaving 100, 000 
or more inliabiiants, or pOKaildy 250,000 or more inlmliitaiifs, depend- 
ing on the funds made available. To hIiow areas Hinaller Llinii I lirse will 
reqiiire relatively large nddilioiial ouilnys jjrobiibly hc^yoml I he realm 
of possibility for a rcnHonablo sample eeiiHUH underlaking. The del ails 
with whicli the stallsliea will be reported bir lliese various arens will, cif 
course, vary with liie size of the poiMilatioii, with the greatest nrnoiinl 
of ci'oss-elaHHificatiun being inmle available only for the Unitisl Sl£m‘s 
as a whole or largo sulidivisionH thereof. 

The Benign of the Sa7nplc.^ The basic probh^m in Ibe design of the 
sample for the proposed sample eeii.suH of jiopnlnlion is, of eourw‘, tlie 
determination of the elmraeler ami iininber of sampling iinitK to he 
used. Ideally, it would he de.sirablc lo hcrleel llu; same kind of sample as 
was selected during the 10-10 Ilecennial Oiihuh of Population.* Tliis 
would, of course, bo entirely impracticable because of Ibe lingi* I'xpendi- 
turo which would ho involved in obtaining the basic listing of tin; iiopu- 
lation. 

The only feasible motliod of sampling, tlierefore, lies in llie seleetlon 
of googvupliic units of some kind. In Hcleeling the- smnide [irena tlic 
usual clllomma must bo faced. Small an^ns are, of couihi', inori’! t‘flirient 
from a sampling standpoint, but large areiiH are easier lo Iinndle and 
cheaper to enumerate and ialnilale. In designing th(» actual sampling 
plan contemplated, a comjiromiso plan wmh efTcelr'd whicli wn.s calcu- 
lated Lo have the maximum sAmpling ellieieney williiii th(‘ liinila of a 
reasonable expenditure of time and funds. 

The propo.sod sample will coiiHist of small an'ns scattered ihrougluml- 
the country and containing approximately 100 jicrnrniH each. 'J’hc.se 
areas, termed "'ill, in citiea of 50,000 or inrire. iiihabitunlH, 

consist of city blocks or pieces of blocks. In the remainder of the tMiuu- 
try the parcels will consist of Kcgmenl.s of the emnnerulion dislricls 
that were used in the 10*10 Cen.sn.H. In rural jjaiiK of the ccmnlry that 
have been surveyed and hud out on n lowiisliij) and range basis, the 
parcolB may consist of sectioiw or groups of sections. 

The method of selecting the sample may be lindly oulliiied as fol- 
lows: In citi(!s of 60,000 or ovet‘, Ihe large? bloe’k.s (which might Ik' de- 
fined as tho.se conlniniiig *10 dwidliiig units or over) will In* divided inl(» 
two or more parcels. Tlie sample imreels will llien eonsisl of wlioh* 
small blocks, and pieces of largi? blocks, itrawn liy lot. 'I'he <lrawing 
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^ Awutios. 

ml] takfS pkcR m m^h a aifiy ihas ihr f-amplp pfiBvrlw fim RlmtifiP,! 
Rmgraphifally, whifli aM<«jrjai?ra)iy givK^ fair rt'prr'7<r'nUlicm wiih rn- 
ganl lo ft numfwT of oihr-r fsri^niw. ^ 

In Ills? IrrriJorj’ nf .,f r.^ r. wln ro l\w ItlopU 

nr® not numfpfwJ. (hr 4l[»ujvi.K lull hr piraCifif'd and 

tlivitM inlo jmrrrlw nuar (hr' m|ogiir4t hm pi^j^hh' in dip dmo 
alltittol fnr |ifT‘|Miirn(ion, Thr parrH?( f^r Ilip f^ainpip ^^1)1 ihn) Ijp drawn 
hy In!, imijK.rlinnalrly fmm rn=ch *.lrn(mri -ri*.. Mrfiiifiraii.m will he 
R<fORra|)Iiir, nnrl |,_v i(f- Hmmr!i. nand»5i tiM nrUjui ur ninl, furm nr non- 
farm, in tir no! in a rm-irojwiliian liiMnn, |,y p m. ndnr, niid iioK»/ihlv 
hy ollior rlmrarU'tifilir^. AMlirmiith j-juri-jM fM» M-lr-ili d Hfoihl (niislilnte 
(In; mniii hulk of iho H^mpK ii wonM l-r ip riv*-(iry (o dmw g-nniplea 
from ctTlain K|Krinl iiiiivrh*p>;,#rtirli m larftr in^lilutiMiiKf, priwins, army 
poBla.liirReiiowftiiariinoiiilM,u,«.i.., iP., i«RunTd nRoinM larROMimnlinR 
CfTora and admlriUiniUvr dinimllKH. T.-..h„irj,|.^ hnu* hi r-n dnviwl 
lo ^JTiplR Oitwo ftiHcial univi-n«'M na may In* rr f,uirr<| in difTcn nl arciw. 

Pneisim (if ihr Sampir. (in llm hn^ih of (hpi.ry nipl nrliml rxiK’ri- 
montfllinii, it \h now pttewihh> ui pmlin in ndvnnrp ilic pnriKiiui of iho 
aamplc for llio variouw rharfttiK'ii^iira nm) nria«. v^i.imp innioriaiiL re- 
efftrfh* liHH iH^rn condiirM in llm Itiirmii «.f ilu- CriiMiK in On* dptcr- 
mmniion rif ihr ntcwl omcirnl immpIinR nuii^. Siuili«-^ Imvo lu oii made 
cm thfrJTcctofKlrfttjficallmiand niwi.f parrH »»n ilu-nvfrnHi- jnirnclnM 
corrcInUon for various impulalimi rlinnu-u-ri^dri-. Knnwli-tlKi- of llio 
imhnvior of the iiaracloKs corn-lmimi rrM-ffirim.iN minldcH ^iniiplinR 
errors to Ik; prc^lieifd for vnrimm mki-m am] kimiN tif saiupIiiiK iiidls, 
vnnouH Bij^ of sample, and vnrioiiH ]m|ni)iiiinii rliuracloimlirM. I’lie 
work winch lias hem done cumimriiiR pmlirre.l errors willi uliHvivrd 
errors in cxiwnmeiUnl wimpliiiR aludirs hrm dmnnnhiralrd diiiL iho 
intraclQBa comslnlian coefneiriila Imvi* sunirieiil leinpiunl mid pi-o- 
grnpluc flUibihty lo permit useful eslimadoii nf die Htntpic n rorH. 

In general, it may be «Utcd tlinl llie rc-Kulln to he oNpi-cK'd from llie 
proposed snmplDj whethor taken on an nveriiRo 2 per rent or r» pt'r cent 
overage (with vannblo KampUiiR mlias for mrns of di/Trnuit size), will 
smalt HampIiiiR error and he mlequiite to berve uh a 

^ ndminiHlralivo, legiHliilive, or 

scicntiflc purpoBos. 

lliiil f.)r n I'ily liiiviiiK lu.c inil- 
nn ITnfT' i ""'•"'"I aii.oiinl nf niiKmlioii. (In' l-.dil 

malcd wiUi nil error of loss thnn foiir-toiitim ii.'r ornl mid wiili nn ori'or 
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fcliat will very rarely be n« great a« 1 or 2 per cent. Popuhilioux of pmaller 
cities can be cHLimntod with proporlioiinlnly greater error. 

Sampling errors will be Rmiiller in oslimating pnrrentngeH than in 
estimating absolute nmoiiutB. This follows l>ppn»ise. the rslimnU* of tlio 
absolute amounts will involve Ihenso of nil in/lnlion fnrlor wliirli is alpo 
clepondcut on nn ostiinate. (tlml of the rHliimitf'd lolnl prijnilnlinn of tin* 
area). For many purposes Urn relnlumsliiiw ns i‘XpresH(Ml in perrealnKes 
arc the important desiderata, and, from u fi per rent sample btr a plnre 
having 250,000 or more Inliabiianls, hiicIi n'liilirmshijis ns ran be ex- 
pressed by percentages can be. esUmale<l ou the whole witli un averngc 
error of less than 1 per cent f(»r general jmpulalicm and labor force 
clmractcriHtic.s. 

The average rclativo (jrror in eHlinialing nn iibHobile arnounl for 
population and labor force chnructeri.s(ic.s(ol)ier Ilian lolnl popiilnlinn) 
would, for a place of approximately 250,000 persoiiH, be le.ss (ban 10 
per cent, Qsauming that tlie total po|mlivlion iHrslimaled by the migm- 
tion method. 

Relation of Sample Census to Decennial Census. 'I'lii* proimsed sample 
census would, of coui'se, have a number of limilaliouH, mosl imporlnnt 
of which ^Yonld lie its fuiluve to provith* even Voliv) pojnOulion figures 
or simple counts of cIiaraeteiiHlicH for Hiiinl) uveas. 'J'lie neeil for a rom- 
plcLe inventory of the Nulion’s population can lie inrt only by a rom- 
plcLo censu.s, and in a perioil sudi uh llii.s it may be necessary to lake 
a quinquennial census of [topulutioii to obtain Om nt‘(>iieil ihilii for local 
inventory piirpoHcs. 

The sample census would have an imporlant bearing, however, on 
the completfi census, whether taken di'ceimially or rpiimpieniiially, in 
that it would provhle a heller basis for planning and eoiidueling it. 
The complete. eensu.H could he beH(?r inliTpreled in (be ligliL of (he 
knowledge of changes recorded from year to year in an annual .sample 
censua, while those cliange.s are (aking plaee. iMoreover, (he .^ajiipli- and 
complete censuso.s oombined would provide a lime serii s, I la* j'ignili- 
canco of wliich, of course, wouhl Iraiisei'iul lliaL of Ihe mho of (lie in- 
dividual points in the .sorie.s. 

Perhaps iin ndoiiuuLe iirogram for (he de<‘ad(> fnei*.*^! us is one in 

which a sample ceiisu.s of |Mi)Mila(ioii i.s lakeii in li)l2 iind lll-l;i, a 
quinquennial complete eensu.s in 11M5, and nddilioiml snniple n-iiMise.s 
in 1047 and 10-18. 'riiis Hiiaeing would permit sudicienl lime for (lie 
adequate planning and eonduel of the coiiqilele een.suse.s wliile jiro- 
vkling n reasonably current serie.H of HlatislieH. 

It is not without significance lliiil the Oerinun war efTort was pre- 
ceded by ii groat cxpaiision of slaliHlical aelivily to serve as a basis for 



ILbf: wf Uec (}f Tman Na'K-n in iU lolal wnr cfTori Tl,' 

Mum mt^lu Ml pmfis ,i,p r^nniplr in nlanninK Ue lu! 

i^inctrrnry nHrv.nio., VmUw- u, r^rr.vi.IP niLmnbly curH 

nn Innlft^ury may |»r«vr jr, a f'liorijtiEliiwl nnH 

expi?n!«iv(« mmomy. ^ 

Tliiij liriff Rinimm* ni|ii|jnr;i» ibf* rj«FMi«ia| frninr* nf (1,^. nrnnomvi 
rnmnl. rmu. n!nn, Tb. .hr.i.s ^rmnn.l ^„r n.m iii .m!i.lir,'r„llX 
thp rnndiirl of Jli^ fir«« ^mplr n tiMifd in lln’ iji'orfiiliirf* if lln‘HljHi«lical 
nmJjt of [lir- vnrioii« ^^^^r ^nt| fiRniri.w nr^r* u, !»• sf-ni-il ndc'- 

flUnIrly. l\w [ilnn In nn^ly ^n.| ran Ir piil inUi ifT. t'l wIi.'iifVcT niiUiori 
gfllion flOil fiimlN nrr<' mmir nvailnblr. Tlim* no .i.oil.l dial iW nro- 
pfiwtl piampir ivimUl pnivi.lr nirmil „f grr-ftt for 

llic l^Urr planiiiMK nnd arhiiininiraliriii of our war rfforl (niul iiosUwar 



RELATIVE EFFICIENCIES OF VARIOUS SAMPLING UNITS 
IN POPULATION INQUIRIES* 


Bt Moniiia II. IlANaBN amd Wilmam N. Ilunwm 
lJuroou 0/ 1/16 Cemut 

TN THE PLANNING of Dll aniiunl Hninplc ccjihus of i)o])ululion, agri- 
I culLurc, and hoUHing, it Ima bwni noccwjary for the CenHUH to con- 
aider the relative efTicicncy of difTcrent hizch of aampling unita for 
estimating tlio cliaraclcri.aticH of a finite populalioji. AVc ahall preaent 
some preliminary reaulta that have been olilainccl in n few Holecteil 
areas, and that arc now being exteiulcd in a Work Projects Admininlra- 
tion project sponsored by the Bureau of the Census. Later ^ve slmll 
present a summary of tliowork being done in tins ]>rojoet. 

The units of sampling that arc being considered ari^: An individual 
person or liouaeliold, or a sinaU geographic ar(‘a sueli as a city bloekj a 
Bcgment of a block, a group of blocks, or a stnall rural area. Such huiu- 
pling units will bo referred to as cluatci’s of ohnnonl.M, tliat is, cluHtiTS of 
dwelling units, farms, or people. For oxnmjile, where, a block is tho 
sampling unit, the cluster of elcmenlH consistH of all l)ie jx'rsoiiN or nil 
the dwelling units in a block. 

One of the priiieiiial problems which concernK uh is to ileterrnine for 
a stratum which of thoao sampling units ismosteflieient, Hubjer.t to cost 
and administrative limitations. Wo shall diacuKs lliii relative efficiency 
of diffetent sampling uuUs only in terms of Uie relutive inugniUides of 
their sampling variances, where Iho variances nro computed on llmHiiincs 
unit basis. 

When clusters of clcmcnU arc the sampling units, llu; correlulimi 
between the elements within cluslevBwill influence the. Hampliug error, 
This can be seen from tliu formula^ for the vnrinmuj t>f a Kninple propor- 
tion or average, whicli involves the correlation bcLwtum eleinenlH willnn 

* A popor prMcnlcd nl Oio lODnl Annual MecUnH ol Uio Amcri«itt .^IntlKlIrnl AMiirinll'iti, New 
York, Dccombor 28, 1011. 

> In tho formula rIvou. llio number of elomciili ia lutiiuiiiM In fio tbo n.iiuo fur nil cliL'lrro ARtuill) 
sampling unitH will vary in giie, and llio vnrimioo of n nuniple raiiiunin inu"i inkp nrc.iuiit i f llin vniN 
abitlly in ibo hUo of (lio cltislcr. If thoavorago niiotil llio elunlor In .V. Uiou n fiml nppriiiiiiinli'm In (bn 
vorlnnco when olunlora nro 1 I 10 suinplhif uiilia la 

/•(Of 
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f>f - I mV L MU J JV 

TJio error In llila niiproxiinalruii In given osarlly by llio eaiwRlml \ nbm i.f 

wliora tfa rcprcoonUi Uia nverogo of llio W{ for n iinni|ilo (if m rluHcrn, mill b Hid r.,rre".INiiiiliiiu&iuiii je 
proportion. 
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ivo, and thcrofovo tho sami.ling of a oluelor of elo.nonts is Joss 



• ErpiciENciKa of VAnioua Sami'MNO Units in rorULATioN iNQumiKH 01 

efficient Llian the. Haraplinf? of intlivkliial oleiiienL.s, inmiy imparlaiit 
exceptions to tliia Htfttcment may bo 

Let \is describe a physical Bilualioii which briiiKH iiIjjihI a nt'Ralive 
correlation, and thnre.foro groalcT relative cfncicney for ii Hunipling 
unit conLainhiR a cluster of elomonlfl llmii for it sIiirIu Aksiiiiu' 

that wo wish to csLiinaLo the jiroportiou of nudes in a |iop\dulioii. Firsl, 
let us restrict oursclvos to <l-])orHon houwhold.H, each consiHliiiff of a 
husband and wife and two children. We hIwiH aHHiiinr' Llmt ihiTi* ure as 
many houseliolds in which both childnui are male as (In.'rn are in which 
both children are fonialo, and that tliese eonslilute. half of llie total 
housoholds. The other half of the total honKiOiohls conlaiu mie eliild of 
each sox. Thi.s ns3inni)Lion agrees fairly well with the ncLind coiniioHilion 
of d-pcrsoii households. The inlra-houstdiold correhilitai for this as- 
sumed population is — i or ajiproxiinately -*.17. This iiegnliv(! cor- 
relation reduces the \'nrianco when lioumdiolds arc* the. surnpling units 
to onc-half the variance olitaincd when individuids unr I he sampling 
units, and hcnco tlio housohold is upproxiinut<*ly twice us efneient as a 
sampling unit of a single person. 

Physical situations for which the intra-clnss corn.'hdion is negnlive 
can be goncraUi^cd as followH: If it is observed Uiul an el(*mei)l in a 
cluster has a certain property, then it>^ Jess likely Unit llie next elenicMit 
observed will have that property if it enmo from tin*- Himc. r-luHler than 
if it came from any other oluater. 

Of course, in any actual popiilnlion, houseltohls ure not of llie same 
Bixe and do not follow exactly the. sex diHlribnlion given in u\ir hypo- 
thetical example. IlcHults from aetual observalioiiH, howino*r, do not 
differ much from tlic resuU.s of our ilhiHlralion. As examples, rcHullH are 
presented for two counties, one in Iowa and one in New Ilampsliin^ 
each stratified by rural and urban williiii the. county. In both the. rural 
and urban parts of Llicso counties wa found llial for e.slimnliiig the hcx 
distribution, llio household sampling unit was apiiroximately twiee as 
efficient aa tlic Hami)ling unit of one jierson. 

There are other clmractenslic.s for wldcb the corndalioa belwrr-n 
members of a household usually will be negative* and for wliicli ihc. 
household will be a more efiiei(‘nl .sniupliiig unit Uiiui llie imlivitbish A 
similar situation, for instance, IioUI.h for the CHlimulion of llie pi'ojioi lion 
of persons Id years old and over tliat are in tin* labor niarkot. For c.x- 
amplo, in th(5 county of Imva con.sidererI abovo thi^ n-lulive rfiieii-ncy 
for this chameterisLie was 1.4 in the urban part and '^.2 in llie i inul, and 
the coiTcsponcling values for the New Ifampshin'. lamidy Wfio 1,(1 and 
1 . 6 . 

For practical purposes a sampling unit us small uk a houseliold may 
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not i>o QtlmiiiialraUvrly fcfWiWo. Mort'ovrr, tlw* I'/Ti^iwicy of fiflmpling 
unilH far csUmalinR lha propiirdon of niafcM in Uit^ poimlnliou, or the 
proportion of porsnnH in Diclnlior nifirkot, is nul (yj)iviii of niost popuh- 
lion nnrl housing rhnrapU'rintu's. U is tif i>vartifivl iinportnueo to in- 
vcatigftla cfTick'iicy of MftinijlinK niiiis for olher slut iistics tiinl for cluatcra 
of cloniciilH larger Uiau a finnKplinhl. 

licHultH of analyaea iinUnitn lluit. for miohI intpiiliUion nuil liouaing 
itanBalrirgc-Hlxo Knmpling unit is roiisidonilily Irss rniciont iiamnll 
one. Buell rcNuUs were oljlniiirtl, for ^•x^llllplt', from nii nnolyHis of 1930 
data from Wlieeling and I’liilndelpliiii fiir Mini|»lt’K Klrutified fjy cenaiiB 
IraolH. Thin annlyHia hIiowm (hat, for p.siiniuling (lie [)ropr>i'(ion of per- 
Hona in .sperificd ng(‘ groufw, hii 3* agi-s 5 M, lilm-k-H averaging IjeLweeii 
15C and 2(Jt) persona, an aninplingiiiiils, would li(> | to ^ kk enieieiit ns a 
sampling unit of one pernoa. 

If'or catimaling the propurUmi of dwelling imilK lUat me owner- 
QCnupicdj Uic hUiek as asninpliiig unit ia ilieae lwr» eities was found lo 
bo i to i UH efTicienl as a ningle dwelling unit, 'rids lowi of efficiency 
nriaoH from the fnel (Imt wKliiit n Klrtilum moat of (la* (hvelliiig unilH In 
some blocks may be uwaer-occu|mMl, while most of llie dweliiug unilain 
other blocka williiii tiial Hiinie Klruluiii may l)e lenanl'in’eupied or 
\'acaiit. 

Tlic cfTu'iency of (lie liloek U (|inle difTerenl, for e.stiiniUing inodiMUte 
vacancy rales. For example, in (lie siiiiie eitien (lie liloek wn.s foinitl lo 
be nearly as erTicientas a liousehold for cHlinmling slrala vaeaney rates 
less limn .02. IIh enicicacy deereiises to ajjpioxinialely lo 7/10 for 
caLimaLlng vacancy rales over .(12. These ri'KuUs urke from the fact 
that, at least for tliese cilics, in 1930, the ialra-bloek I'orrelalioa for 
modcvivtc vacancy vales is eUwa lo 0 while for vueauey vales aimve, say, 
.1, the corrcIaLiun is relatively high. 

In rural arena and amnll cities, seginenis of eminn-riilion dialricls 
may serve ns Ibo sampling unit.s. For esliinating the proportion of 
males 6-14, In rural areas within cuuiiticH, a eluKler eon.wisling of five 
households, or 20 persons, wns found lo he .H as efTadent as one person, 
olustors of 10 households sligiiUy lc»«, while an ciiliri} enumeration dis- 
trict averaging 2S0 households was found to lie only 1/20 Lo 1/10 as 
efRcient ns ono poiuon. 

The loss of clTicioncy with an incrcuso in (lie size of Humpliag unit is 
pavticularly pronounced in estimulitig llie ])i'oporlioii of dwelling nails 
tliai are owiicr-oecupicd. Thu ofTicioncy of a seguuml etinliiiniug (iv(! 
household.'! was about 8/10 limb of nKiuglo iionsehohl, and droppi'd to 
1/10 when the enumeration district was cunsidiu’ed as llu* sampling 
unit, and in some insLancGs as low ns 1/100. 



.Efficiisncies op Vaiuouh flAMi'i.I.sa UsiTH IN PcU'UI.ATION I.vgfjniF.fi {*3 

It ia to l)C pointed out tlmt the relalivc* oOirU^nrirw nf rlilTcrfiil Hnm- 
pjing units are jioLindcpendmtof thcBynlcm of ulrnlifiralinn. 

The above rcKiilts are teiiUUivc, I>oiiiR bflHrd on only Mrmll rx- 
perimonts, but they give a Roiirral ulen hh l<i llu‘ ri'hiliv'o offirh-neii^H of 
cliiTeront sizes of aampling unibs for oHliimiliiig i»npulniion anti lii*n*tinK 
itema. They are now lu'ing exleiided in u U'PA prnjret wliirb llie 
Bureau of tlie CViihum i.s Hponattring in Kvw Vnrk Tify. 'I’tu' .•^tiidy iw 
based on more than l,0()(MhH) imnws Holreleil from llm 1030 (’i iikiih 
schcdule.s, and approxiniidely AOO.OOO nnnic.s fnnn the 10-10 tfrin diihn 
drawn from eities and countit'H tlirouglionl tin* •SlnU'f^. 

ThoinvosLigationH are iM'ingexleinhMl iinl. only to rdlerntilive rnndnni 
sampling designs but also to Kysleinulie designs siieli ns hiking every 
n-th person, or household, or bloek witliin a Mrnluin. Thus, dehiilrd 
information will become available concerning fnelors wbicli iiiflni*nre 
tlic choice of a sampling dcHign, kiipIi iih gaiim fr»)ni stnililjerilion, I lie 
utility of sub-sampling, ntid the e/Teet of variiibillly in the hhvn nf ihe 
sampling units. Tlic rcKulla of ib<i ainilysinof lOIiil and 15)10 dtil ii mid 
some le.ss nxtoiiHive results for iidru-ceiisUH yenrs will make ii |it»ssible 
to dcLcrinino the relative temporal and Keognijiliiriil Hinbilily of Miine 
of the factoi'H whieh are involved in (be Htinpliiig llieory. 'Unis, (he 
study of the relative efncieiieies of different sizes of hiiinpliiig uiiilw is 
only one phase of this Wl’A sUuly. 

Wo shall conelude >viih a word uboul (be elioiee of a inailM'inalieuI 
model. Tiro model we are now using is a (iinle pnpnliilioii, and (In* vari- 
ances and com'lations areevahmled for (he finiie populaiion. ^I’hore nr<' 
other models, Llial might have been nsed, innong wliieli (lie one p<immI 
by Cochrnn, and by Yute.s and Zueoimnay, is milsliiiidiug. As eoin- 
monly used, the latter model nssuineH that (be [iiil(e popidrilinn is a 
sample from an inrinile jiopulaOon; and if llie population is dividi'd 
into clu.stei'H, each elemeulean lie expressed a.s (be .sum of (w»i iiuanli'- 
ties, one of which is con.stant for all eleineiils In u ehisler but varies, in- 
dependenlly from cluNter to chisler, (Ik* tilber ^■nri^^*^ iiit|r|ii-mlenilv 
within cliistcrH. Tlii.s model, liowevrr, does not permit lll■^nlive eoi- 
relation, and hence a elusler of eli'inenl.s aeroniing lo ibis fonmil.'ilimi 
can novel' bo more oniciinil limn a Mingle imliviilual. This is not iih-ni ienl 
with Roino of the pliy.sieid .HihialiniiH given alan i*. 

Suppose llial the nnile ]Hipn)a(inn within wliieh we an' Miiiiipling 
consiaLs of M sampling units, each unit eonsiMing of A’ elejin-iit •, Sup- 
pose furtiior than ;n siteii (diislers are Miiinpled. 'I’ln-n t liiii iiuhIi'I li-ud-4 to 

M \m mN ) 



A«Minx fSmimi'Ai, Ahuociation. 

as Ik variant of ikwin)|ilcitm|Hiriinii, oroiind tho finiio |)o|mi„iin„ 

v«tianre of llio ri„„nlily wliiol, L mZ 

for all Iho olomrala wiiliin a fluent |,ui A„ri,.« fn,,,, ^1,,^,,,^ 

aiick» i« (ho vorinoro of Ihr fjtmiiiiiy whirl, vatirn williin cliiatci^, ' 
Now KII|I|)DW l!in( (;i;V rlnrirnla arr ,■.«!, i|,|,.,| iiiflividmilly, I'l^m 
voriaiiro of iliosainpki iirnfKirlioi,, p' aroitiid (hr (iniir |,(i,ni||,tio„ 
porlioiiifl 

“ '«) »’ . m( - I) 


rj v ‘ -V , imn i 

wlim> d»s^ 'ffk^d-crs 

ifin A' “ I " ' 

U can k hIiowii lliiil, fffV'r;’raiiiH,|. k lows iliiin 1 , ni,i| Uirrchiro imdcr 
Ik. aiialy«« of variniirr foriiiiilalinii, n aai„|,lii,K miil, coiinHliiiR i 
tlmn I clciiiPiit, cm, never k more ,*iri,( ilmn n fmnplin. unit o( . 
Binglc o eincnl, Tins is in comratlirlinn, as illiisl ruled curlier, to llio 
linysioal aitiialion wlioo! (lie ininccliiw rnrreltilion |,ct\vcen clcnieiila 
wllnii a mpliiiR ni,ii is ncuniivc, A nnHiificiilioii i,i (he nneh na 
Ihe oiM latcamid Zacopaiiay made to lake cnni of ilio sO‘Cidled “Com- 
petition telwcen elernenta wiiliin a aaitiidiiiK noil, wonld Ijo iicccBsuy 
in ort cr o Imvo ii inodtd wliicl, mwe plwcly corresponds wltli oil 

nhem im h harmnn b ' 




becent developments in sampling 

FOB AGRICULTUIIAL STATISTICS* 

By GBonoB W. Hkbukcoii, lotca f^taic Cotlege, nivl 
Ahnold J. Kino, U. -S. Depnrlmenl 0/ AgrkuUurt 

O TTii TITLE is lii’oador limn llic* Huhjpcl. inntU'r wit propiiHf In disruRH. 

We Hlmll limit oiir reumrkH to rnrciil (lcv('Itiinnrii(s in llii- rc^Hcarrli 
conducted nt ArnoH, lown, by a Knnip of h-pnwnlulivrN of Ihi* AKrirnl- 
tiirnl MarkcLiiiR Service and l‘f>wu Slalr* ColIfKf. 

InvosUgntimiH in Humpling are divnird broadly iido two rrili'Roriots: 
those pertaining to Romewliat oxlonnivi* Minu'ya and those* of the ninn* 
restricted kind aHsociated \vi(l» experimeittutmn. AllbmiRli wo Imve not 
recently been active in tlicatudy of experinieiilul de-'^iRn, ( ‘orb ran, v\ul- 
rey and Cannon* have Riven an Account of a tlesiRii for n Kwiti'li-over 
type of experiment in which (hive or four (rentmenU arc adininiHtrri'd 
aucccgsivoly to each expcrimciilid aiiiinnl. Tliin plan mukcH it poswihlo 
to estimate carry over clTeclH iiiid to adjust for them, (Iiuh providing 
accurate compai’isonaof IheiVHuUs of the treat incnls and iinbiiu^cd csli- 
mates of the experimental errora. The design \n ivpeeially vnlualtle in 
experiments whore the milk production of dairy cowk is llie variule iii- 
vcatigatccl, boeausc duo allowaiioo is luade for tleeri'asiijR How with ad- 
vancoof tiio Inetalionperiod. Since three rat ioiiH were lo be fed h) elgld- 
cen cowfl, each fur six weeks, llie cowk were <livided into six groupH of 
three so that the members of a group wen*, about etjunl in known iier** 
formance. The throe cows of each group were given the three ratloHN in 
sequences forming a Latin Kijuaiv. The use of a pair of eoinjilenienlary 
3X3 squares, three groups being assigned lo enrb, i)rovi(led the adiiist- 
ment for carry over elTccls. Tlic sidutioii is effeeled by applying tin* 
principle of least squares to equal iona in wbieli llu* olisr-rved milk yiehl 
of any cow is expressed as a linear function of the effeels of Ibe i'ow’h 
yielding ability, the period, tho cunviil and pnwious ruliims, and the 
experimental error. The design attained a Kntisfuetnry precision in lbi!< 
feeding experiment, the staudard error being 1.5 per cent of (he ineaii. 

Turning now Lo Uio more extensive, lype.s of sampling in agriciddiral 
statistics, w'c consider first tin? work whieli iM(*ssrs. Ji’ssen, Mel 'arty 
and IIouHomnn have luam doing, in whieli (hoy have invi‘.stigali-d ibo 
impact of eost on sampling design, 'rin- iim.\ijni/atii>n i>f inforomlion 
for a set total expenditure may lead lo nolalily (lifTi'i enl doigtis from 
those set up from no other than stalislienl eonsidi’ral ions, 'rin- promt- 

pnpor prcflcnlul nl llio lO.'trd Aiintml MccUiih o( ilm AiiiGtl»n KIaiUiIcaI .Sen' 

York, Docombor 28, 1011. 

» "A Double ClinnRO-ovor DealRn (or Dftiry (.’Milo FecdlnKlUfXiriinenm,' by W.ll.(\«lirflii, K. .M. 
Aulroy, nnd C. Y. Cnnnon, /oiirnof e/ DotVy Sritnee 24 : 037, November 1, llUl. 
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AMEttirAs WrATiwi.Ai. Amocution- 

UTO wlii^h l.a^ br^n I, ml i.^ (« cimv,^ n«l r,nly a variaiu-r, funcLion h,.t 
uto a tm hiuHmi, tlirn minimis M.n fnrnicr fur FixpcI vnlu.« o 1 
IftMcr. 1 wo t!xain|i]r’}<i ran Ih^ eivr>n. 

1,n« ...«mi„„l II,. Pffinnn.y ,.f „ „f „„„„ 

farms, llii- vanal.-a l,n„B m, i(,.„„ ,.f „Rro., “ 
such an armiw, pr,Kl.,rl,..n. os|„.,„li,„„.. Tl„. 

un.l m ll„a s,in-,.y runskti-il ,.f U„. f„n„s for vrloVI, f„r,.,M,.„,Ia lay il"! 
<|iiarliT arriirm, il,m „ii,i l,i„|„ig n.in,„i,.|i(|y |,„||, („ rnmiom 
wlpplmn niul lo rxiinirBioii of (In- n„.„iia ini,, ,s|„||. xi,o 

lima rniiKiiiiioil hy i.ai h <|iii'Bliniii,nir,- was nljoiil an |i„„r. I'rm,, 
nalinnofilm vnnniii-r fimrlioi, »lon.-. il «i,«|.vi,l.iii Ihnl. in ihisaurvcy 
till! tl'iai-lri- «;i'li*'n wllniilniK „„il , 1 ,,. „f ,,,,, .jJ 

.111 tlial liin iml.voluttl farm wo, .1,1 I- .olvanli, groan „m „ unit ff the 
tlimrultiCT of unniiiliiig, l•x|,allsioll, rlr., roiilil I,,, nvoiilrd 

I T , Inm*'- rampliiig iii.iis would Ik, moro 

cfRc ™t Lat u« oonaidrr rarh of liig), 

raquiro larger aamplmg uniu, Allh.nigl, iI.Ih incn'iw,! Inking of achccl- 

Sui'iir ‘■''7'' "fl-u-ii nl III,,,, 11,0 more 
diffuse plaoo,m.„| of anmller ,„„la, it i»,.roiio,„ieal „f i,iil,,„g„, it 

IS eflicmnl t„ saeriliee some i„f„r,.,..lioM for ,.,„.|, s,.|,ed„l, i,. order to 

najroa make for larger sampling nniis. |„.p„„«,, ||„, ,.,„t 

Irtlfollmnl.''' f 7’'’‘r I"""""' '"""y ■■'■■''■y loealion, The inerenao 

I ho "'"“'‘I '■""diensal.'s smnewhat for 

ru '? '■"’"’■"'■y !'''>• '“•Ix'di.le, More leslrieleil f.mda for 

flcod 'Jeoai >'« '<>"‘1 ii.fmomUun, is saeri- 

Tlita finding emphnsires (he desirahilily of small sampling nails for 
in fsrl* 5"™'''™'"“™ usually requireil in surviys suel, ns llnise Inkeii 
ellnT77''‘"7" fnra, is nsnnily indi- 

onc f w„!s° 

csDaeiallv^ "^7 elTeclive random ehoiee. Tliis is 

capcoially Imo if expansion of lliosam,,le menus is i,o( d,.si,e,l. 

"‘'"'y “■|ante,l hy King. 

wlieaUurv'r “^'“'y lOK) pi„-l,nrvesl 

ivlieal survey Ivansaa, a route sampling i„ wl,i,.|, tin, s„n,i,li„g n„ii is 

J. JowoTi nocoptcl fonmU*MiloM7ft7wwrolI^^ll^n AKfO-cniiimiiio I'noO." l,y llnsmoiu, 

• 'An abjMilvo Molliml of Bftmplhig WW lh»l>f'rii«eiil fiditlnn. 

by An«oia J. IflnB, Dnte B. MoCnIlv “ ^ rwbioLloii bi,^ Qimlily of Wlionl," 

Twlinloftl D ullelln ^ noc«pl«<l lor publicAllon m n U.B.U.A. 
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designated aa one field to eaeh milr of wheat along ii clieekerhoard 
route. In every sncli field two pnlelicHof wheal,, encli of idioul one fivc^- 
thouflandth of an aero in area, and wdeeted at random, were harvr.^ilefl. 
The Kansas sample compri.Hed 1,100 field.H. 

The variance funcliou set nj) hy Mr. R Iv. IloiiNeman for lliis «(ndy 
included not only the variunro of the Hlrnlifietl sainph' of arre yiidds, 
bub also Llic variance of the esliinalo of wheat aerrage inrhided in the 
survey. Since coiiHuloralion of eo.HtH in (his sninijIliiK led In a rliapigt’ in 
recommendations aljout the appropriate design, llie fiiidingH will 
described in some detail 'J'hu eosL fnnelion wan linear in hvn varinhlejc 
first, the expondituroH asKOcinted wilh (lie sanipling in a field, and 
second, those incident to travel between sainplfd fiehls. ^\^hen erwt wnA 
taken into account, it was fotmd (hat hernuse of the low coat of travel 
as compared with higli laboratory C(wt of proc<‘HHing the i^uiiiides for 
yield and quality, the cfliciene.y of the sample conld have been in- 
creased by 122 per cent over Omt of the suiiiple um aelnally Inken. 
Before the survey, little infurmalum on p<»hI and variability was avail- 
able, 80 the choice of interval between fiehlH Mninjdi'd and the dihlanee 
to drive was made only by approximalion. Upon eoiiHidering riwst it 
was found tlmb iJio 122 per cent incfeiwe in t^ffieienr-y neenjed from 
taking only one unit per field nilher (linn two, from inrn-a^«ing (lie Inler- 
val between the ficklH sampled, and from expending I lie money by more 
than doubling the length of Che ini]<>N (raveled and ineri'a-Hiiig ihe num- 
ber of iicklH sampled from 1,150 to 1,250. tlKlioidd lie i‘xpiiiined ihrU the 
advantage of incronaing tlielenglh of route lien in Ihe aH.HUin]iliona dial 
total acreage is CHlinuUed by the rnlio of wheat frontage to Lolal front- 
age, and that the variance of (Iuh eKtimate is inver.Hidy )>roporlimml to 
the distance traveled — nKHUin[>lioim wliicli lmv(* !ie(ui fomid not un- 
reasonable by W. A. Hendricks. 

Another invostigntion, in elmracler not unlike (lie eo.st stmlj*, relalea 
to all those inquiries involving (he values of two or iiune varialeK 
usually many of them. Sinee each variale lias u varianee pi'enliar to its 
own distribution, to obtain Iho most eflieienl alhx'alion of Ibe .sampling 
to the several strata it is imnally ncee.x.sary to nllocah' .‘^epuraPdy b»r 
every one of them. Miss M. H. Hueher i.s examining n etimpistmihi' alhi- 
calion whicli promiseH HUlisfiiclory resuKs. This is rcaelird by nmximii',- 
ing the suin of tlie amounl.s of relalive inftirinalinii in ilu- hi'vrral 
variates. By relative information fori'ach variali' is ini'anl (]i(> rniin of 
the information in the Hiunpli? wilh the enmprniniwe allufaiinii tti llial 
in a eample witli oijtinuim aJloraikm. NryiimiP found (Jiut (liiH o[i(i- 

* *On lliQ Two OitTcrciil Aii|)co(«(>f ilialUprcNritlAllvii .MviIhhI ; 'I ht, Mrilio.l <,( h'irciiitir..| 
niid Llio MoLliod of Purposivo Seloalion,' by Jeny Neyiimn, rrx>e*iiUngt i>/ lU «iry.if .S'.-u/u 

07: CBS, 1031, 



AiJieinrAK fitATimcAt, A»booiation- 

mum allocBlion for n mn^k' \armlo h llmt in wliinl, il,o mimljor nr 
sampling unit* for (Iip iih sfmfiiin h uroporlionnl lo Wc h/ivn 
Ihcn, 

1 

rolttUvo information • ? ' • « 

" *s — 


wliorti Vi ami Tii nro llo* variniircK in fli,^ coinjirrimifio ^Hnnihlp and the 

optimum sample, ami ia tlm niim »f Kninph. in the m, 

HlrnUim, 

rile maximizntioiwjf llmmimof the amounts of (he ir liilivc informa- 
tion leatlfl to oqiinlinim difimoU l« «olvp. In im>sl rnsi-s tried, liowover 
L he third auerr^ivo njiproxiinalif.ii gave aulisfanlorlly kIuIiIo results! 
Wo prm'nt m rnlile I the rtlntivi* iiiforiimlifui in I'neh of a group of 
iU?ma from two wimples, liniing lirat the relullvn iiifonimlion in the 
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ran cbst hklativb i.VFr>nAiATioN is actiui. and 


All «(im 
Corn inJn 
BiUita 
KocUor 
All oaU 
Oiu ktaIo 
nirlay groin 
All WllMl 

Winter vrbsni gnin 
Buininer wheal grala 
Hyo gnUn 
Popcorn 
All Boyboana 
Soybofln# gmln 
Boybottiu Iwy 
PolatoQi 
Moi 
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Clover timothy Imy 
Tobacco 
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07.(10 
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01.20 
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ON. lUl 

09.30 
01.39 

OO. 33 

98.30 
P7.3H 
71.77 
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09.50 

09.0. 1 
70.43 
41.01 
00. OU 
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05.311 
38.97 
79. 3B 
07.00 
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03.22 
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rl ■ r i" ““mi'l™ will, ,„„xin,u„i m„n of 

in 11 r ^*'0 sompromiso aliomilion pi-mlui;,,!! iiii iucienao 

m Iho rclalivo uirormation of all of 11, o poorly esliiimlcil itoniH, will, 
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corresponding clccrcnse in only a few of thoac woll ostimnlt'd, a compro- 
mise which seems I’Cftsonnbie. 

The value of thia research Hob not ho inucli in tho c(jmproini,«i‘ 
reached, in which many ilomn fllill arc jjoorly Htinii)lnd, lull in Mu- iynla- 
tion of those items wljie)» cnnimt ho well cHtinmled along wilh tlio 
majority. The aegrogalion of IhcBC iteinH givcH 11 m> Narnplor llin choicrH 
of omitting tliem from Un; Hchediilo, of proccctling Nvitli full kiiowlcdgn 
of tlie small amount of information available, or of HolliiiK up W‘]mrnlc 
Bamplinga de.signccl Lo elicit required information about ibrin. 

Wg turn now Lo another tyjm of inquiry. Mr. J. U. CioiKimnn hna 
been working on an application of liie double sampling Icrbniquc in 
the estimation of com yieldfi from roul(* Hurvey dnla. I'hn yield esli- 
mates re.sulting from this objeclLve Kampliiig arc based uj»)n (wo fac- 
tors: (1) average number of oars per unit area, ami (2) avc’rage. dry 
weight of kernels per ear. The .sampling procedure follows (he prinriples 
laid down by tho produirvcHt wheal Hurvey«, willi slops made at regu- 
lar intervals along th(5 route traveled. I'he point of ejilry of the liidd 
is selected ns nearly os possible at raiidom and (he Huinider pntr(S'tls 
twenty rows into the field In order lo elimiimte border efTeei. Within 
tho field the sampling unit for Die number of ears is ii leii-liil) an'a, 
that for sl'/c of cars (dry welglit of keriielH |ier ear) is n single, bill. The 
cars from this one liill per field are ineiusured, )mrv(‘s(ed, and liroiight 
to Llio laboratory for (hitennlimlion of dry weight of kernelH per ear. 
In contrast with this exiiensive proeeilure, enunls of earn can be mmle 
afc little cost; hence, three K«inpling uiiitH for UiiH variuln were located 
in each field sampled. 

The high cost of making dry w<‘iglil ilelitnninalioiiH miggesleil Die 
possibility of a double munjiliiig in which enrH would lie mensured in 
many ficlcls ImtlmrveHUrd in only u porlion of tliem. Kroin ear iiii-aHiin*- 
ments taken in this and a number of eurliiT nnrvey.H, eompuriHOii emild 
be made between Dm Hampling n.s it was done and Die pidjjUHi-il dciuble 
sampling. It was known that the product of leiiglh limc.s dinim'ter of 
ear is highly corrcUiLcd with Die dry weiglit of kerm-l.s; lienei-, llu‘ dry 
weight of kernels per ear eould be eKliiualed by Dm fornmlu 

JCy = y, -p (,(£/, - S.) 

whore y* is the average dry weight of luTiudH for Dm hiuhI! hiirvenled 
sample T, 

Sl is Dm average nmi (length XdiaiiielfM') of enr for llm larger 
sample in w’hioli meaHurenieiilH only an* laken 
S, is the average size of ear for the Hiunll nample 
and h is the rcgrc.ssion cooflicienl for the rogresHion of y on 3c. 
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The v«riani’4“ ef (hr rKliiriJsS^* w Rivr-ii 1»y ilu* formula 




where p ia the enrrolalioh lw'i(wt*<’ii Hu* of onr ami the dry weight 
of k('Mvd«s in (In* 
n of llip j^nmli 

and N -^llio of (ho larR,p ^nni|»|p. 
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Kivtifi oit c‘«lima(o of (he avoraj^o vnriaiuv* in ilouhlr* .‘'am|)linK, Imscd on 
UiGHmiill wunplo voliiow for uii-nu di viiifion fnun ri'Kn’Krtioij, and using 
lliD expected value for ff J*»)* 

Since data were uvnilalile for two lown niul Illiiiola, we call- 

muled in eneli of (hem Ihe variniiee of AV for a itmildc; aninjiling in 
which the. miinher of dry weiM;lil ih'leriiiiiiniioiiH, ;i, wax fd), wliilc Ihc 
fit'lda with car rmasun'ifientH, A^ was 21)0. Jji i-urh i<inh' (lie. relnlivo 
ataiidard error (rcfTfricieiit of varinlioii) lurnni out to In* uhouL 2i per 
coriU Ue^iiha of Ihe iiiveM(i(;nlioiiK nro indirnlnl in Tnhle II. While 
more fielda wotdtl he viKited in (lit* (Icmhlo Hiim|dinu;i only 50 dryweighl 
clclcrmiimUons would he roquin'd iimload of l(i(). T)ii' MtvitiK in laluim' 
lory comIr more (hnn romiKUiKtileMfor (he nddidonnl held meaMUiomcnl. 
Hence, it nppenrx llint double xanipVmg may jirovi; advunlageuu.s in 
iho route aurvey work ou corn yield. 
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VALUES 01? ti AND FOll RAMUU.N’ClR OK KQWAI. liFFiriKN'OY IIV TWO MKTIIODB 
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MeVbod DoUrm^iuiUont o1 Kat T&iaI TiDlda 

drywolithi rrtetuurcnienM 


Blmplo umpllog Ida (1 ini) 

Doul>lo sampling &0 S20l) <111(1 


The routine prooeduroB of such ngeneiPK u.b (he f'lUiHUs, (lie Hureiui of 
AftiiculUual lOconoinicH, and (he DiviKion of Agiieidlund HtnlislicH 
involve sampling icpoiilnd at regular or ineRulur inlei valH, 'riuiH, (lie 
question of Llio ofTicicnoy of mnlclung all or part of (Ini Hainiiliug unils 
in a later sampling with those in an earlier has recf'ivod much ntten- 


' Uovolopod by Froreawr \Y. Q. CoohrBD. 
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tion. Wo have made two attneka on the problem willi rOHUll.M Unit Horni 
informative. 

Jessen® designed his 1930 aamplc «o that approximalely half uf IiLh 
sampling units were drawn at ramlom (within tlio .strain) from llinni* of 
1938. lie first considered tlin eflidenny with which imnins in 1939 were 
estimated from LIuh incminplelely iiiulchcd nnniph? us fornpariMl with 
one wholly iiulcpcndent. The item mcaiiH of Iho innirlicd porlion of the 
1939 sample were iidjush'd l>y use, of their regrossion on the 1938 nicaiiN, 
and the vnriiince of these adjustiid incaiiH coinputtnl. '1‘lic 1939 Hain])}e 
thus fiirnishod two indejiendeiit CHliinalcK of the popiilnliuii mcmi, one 
from the matched half and a h(‘(;oiu) from tli(! uniiuitidicil, the N’nrianct'a 
of the two estimates being difToreiiL. The jinpulnliou menu wiiH then 
c.stimated by weigliLing tl»e menim of the two liulves each with the 
reciprocal of its own variance. For 1*1 items in tin* finentiuniinire, llie 
relative efficiency of the linlf-malolied nninpie ns comiMired to one com- 
pletely unmatclicd ranged from 122 to lifi percent if currehiUons Inul 
been perfect in this 60 jier cent matched mimple, the gain would have 
been 60 per cent for nil ileinH. 

Another problem considered wuh that of determining On* optimum 
allocation of sampling unUs among the. Oirce cut(‘gories of a Huniiding 
design involving incomplete matching: (1) the, fimt year’s samjih* siw*, 
(2) the matched sample of the mdi.seiinent year> and (3) tin* iininaLelicd 
sample of the eubsequenl year. It was assumed ilial l)ie population 
variance wa.s the same at the two samplings and I Iml (lie sampling unils 
wore obtainable at equal and constant unit costs. J'or sex’cral values 
of the population o.on'elal[on,p, and fur asampl(‘of 1,090 the first year, 
the following wore the values of the matched and uiimalehed portions 
of the second year's sample: 



o 

•f! 

II 

c. 

P=i0.0 

±0.08 

Matched 

408 

443 

340 

Independent 

431 

193 

70 

Total 

029 

03G 

410 


It was found that if there is no eorrelalion, it is a mailer of imlirTi'i- 
ence whether matching is dnin* or mil, but the seeotid yi'ur’s (olal 
sample must l)e tlic same size ns the tirsl, 1,000 eneli yi'ar. 'I'lie (able 
shows that tlie gain in size of (oful sninple would In* jiromsmci'd (ndy 
for rathoi' higli coi’nlations, and lliul some imlepi'mleiii sumpli's ar<' 
needed no matter Iiow liiglt the coiTelation. Clearly, under (he eniitli- 
tions of this sampling, matching close to lialf of the second yem'H 
units leads to a saving in co.sl. 

< Loc. eil, 
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THE MEANING OF PRODUCTIVITY INDKXI':S* 

By W. Duanb Kvanr and Thvino H. Hiboeij 
V. S. Bureau i^f Labor Biolisiiei 

F ollowing llic 1029 colhipso, much ntlciilion wii.s fonuwrd on (ho 
subject o/mfiron«iiig labor proiiiinlivily, inuinly bonuiKf! of ll^^ clow? 
association with Uk; prolilcm of ^iiicinpluyinont. aioro rcrontly, the 
center of intercHt lins nliifU'd- 'I'oday wo nre hI, riving Lf) conilnin.' cmr 
human and material rcHOurccH in Hindi a manner hh to innxiniizp our 
production of war itcniH witliout iiL ih(* Kamo tiint! curiailiiig daiiRc'r- 
oualy the manufacture of civilian cHHinitinlH. lOvcry iinproveinent, in 
productivity, wlierevcrit occniH, coulrilmlcH to lliiH end. Later, wlu’ii 
the immense task of jioHt-war roadjuHltnenl niUHl l)f imdcrlaken, jiro- 
greasivG prorlucLivity inorcaKoa may |t(*rlin])H aKiiin hi* regarded an not 
an unmixed blessing. HecaiiHC* of llieKi* increase.^, w(^ junst aeiiifivc a 
liigher scale of living tlinii any we have ev<,*r Ixdore (‘iijoyed, i>r face the 
pi'fispGct of p(5rsiaLenL unemployment. 

In recognition of UiiH continuing inlere.sl in labor prodiielivily, ila 
background, and Its irnpIicatJona, the Congress reeiuidy iiu(li(*rfKi'd (he 
osLablifilunont in tlio llureau of Labor .Slali.slle.s of (lie I’riKluelivily and 
Technological Dcvelopmenl.s Division. Thin Division luis, among ils 
other aclivities, undertaken tho eonlinuatioii and e.xii‘tision of certain 
atuclics made by tlio NalionnJ Rc-Heandi IVojiTl i»f ll»e Work Projeels 
Administration. It i.s engaged in (ho oonslruelion of iurlex imndterH of 
productivity and unit labor cohI foran increasing nunilier of iudUKiries. 
In addition to maintaining thcHO quuntilalivo liLslorical rei'ords, il is 
endeavoring tlirough Held Hludies to uHeerlaln unit labor rer)uir('nien(H 
In selected iiuIu.Htiie.s. It is also colleeliiig infonunlion on current tech- 
nological and related tlevolopmenlH which may pro^■ide some clm^ ns 
to tlic future coui’ho of producUvity. 

To this new Division, employees of varioiis In'anchcrs (d the govern- 
ment service and ropre.Hentatives of labor, nuumgeinenl , and tlie piililic. 
have been turning in increasing immherri for inforiimliiin nml slutihlicH 
relating to productivity. Tlirmigli such diiily nmluclH, wi* luive been 
able to learn at first liand soinolhing about the demand side of llu' mar- 
ket for productivity indexes. \Ye have also beirome iiwurc' of I’ertain 
misconceptions wlileli are prevalent among prodneliviiy-indi'X ecni- 
sumors regarding the nature, ])rop(‘r luse, ami liiiiilul ions of .such uirii.s- 
urea. In tlii.s paper, we di.seu.HS em'taiii [loinlH which siuedd lie liiken iiilii 
account in tlio inlerprolalion of lh(! lype.s of pnaluclivily meiiMires 
usually constructed. 

* A impor prcsonlcJ iit Ilia 103rtl AiinunI Mcoling uf llio American KUlUtlrM A^Miclinlinn in Julnl 
aosaion wllli iho Amorienn AMooInlion for I/nbor LoRialntloii, N«w York. Dec«iiil>Dr 2U, UUl. 
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• Tub Meaning of rnoDUcriviTV Tndexkh 

mcntg, Ip rcpreHcnta i)io proiluPliviLy imlpx, niul rs uikI tlt.-iiolP llio 
unit labor rcquiromcntH at limca U and /o, rospuclivr'ly: 

1 r. q,Tt fiUi 

I,- — “ — “ — (1) 

Ip n w>xfl 

It may bo observed that (Im index in nlnn ec|uival(‘nl In Ibe rnlin nf llie 
total amount of labor required lo proiliirc. uny Hiieeified viilmne of llit* 
good in question at q to the tolul nM|uired for (lie sninr vnlnine iil U. 
This has been sliown in equation (1) l»y iidrodueirif^ r/,, wliieli reprr^smils 
the speci/ied volume, and ?«„ wJiirli denole.f Die reijuiml amoiiiil of 
labor. It slioukl bn noted at Ibis point that, wlirilever the qimiUily qt, 
the index for one product is invariant. 

For the more important case of an indnsiry ))roilueiiig a nunilKT of 
products, wo need merely relate the total volunu* of labor reijiiired to 
produce a given complex of quuntitieH at lo llu- lotril volimie 

required for the. same complex at fo(^/ai»). We niay repre-smit aurli nii 
index for n goods as follows: 


Ir 




n 

2 


2 




E 


(2) 


The totals are, of course, e(|uivaleiil. lo (he nuiiih tif ilie totals for the 
individual products. 

Now, there is a very important diflTerenee helween llu* labor rerjuire- 
mont (or productivity) index for a group <d prodnels and tlie labor 
requirement (or ])i'oduetivity) index for a Hiiiglt* proiluel. An iiul<*x for 
one product, as wo have, already observeil, is invariant .sltire it rli'pentlH 
in no way on the quantity of output as.snnual. An Index btr many 
products, however, doe.s vary aceording lo (be qiianlily I'oinpli-x ns- 
Biimcd. Now, tlio quantities for /,• (j.o., the «7,“fy,) Rcnerally rIvi- a dif- 
ferent result from that Riven by the (luantilies for (n (i.e., ibe v.-Vo); 
again, liypothcLical qimntitie.s may Rive still iliffiMcni rc.sulls. In some 
cases, the difTercnces are unimportant ; in otbrns, lliey may be eonsifler- 
able, Wliieh of tlie iiifiniU} number of pos.sible imlexes is vm iwVt ll all 
depends on tlie (lUiiiitily eomjdrx one has in mind. If one does tml 
specify a jini'tieuhu' (luantity I’oniplex, none <»f I lie imlexes is m'l i ^sarily 
best, and there is jio linsiH for ehoosiiiR one alH)v<' all the «ilber.s. 

The bald quc.Htion, “How miieb liiis pnalueiivily ineren.'i'd in a given 
multi-product imlustry?” may bo eoinpar<‘<} wiib llu' <|U('s(ion, “flow 
much larger is one house than nnollnT?” A variety of answeiM lo (lie 
latter qucalion miglit be Riveii—dcpending on wliether llm number of 
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(3q) 


(3b) 


(3c) 


sciously or oLhorwi«rf!)Tiir?"*'f*^” ciioaen, con- 

ovalualion ot aZZ(3, f " h„h..v. 'fhe 

I'equil-ommla (or iiuinborfl 'bn imiL liilmr 

volved for each of the ven™ r '** '•>(! k()(kIh in- 

I'oquiromcntafor only tlio hn«n v bnlividiiul unit lulior 

denominator t^hunlion (.Sc); the 

labor expended in the poriotl (, dnecLly aa total nmn-lionra of 
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Estimalea of the unit labor riiquiriMnoiilH in tin* how poriod nrc ncnnu- 
times available, pcrliapH from the rcRuIlH of Hiiniple. field hIiuHi'h. Tau- 
ally, however, the available figurcH do not eovor all llic piindw prcjilun d 
by an industry. If the n eiuinoL wai^fiirtorily bo I’slimaU'd for till 
products, equation {3c) will not give nu index of iinily for (In- 
period. It may, however, b<i iidjnalcd iw follow.N lo acliievo lliia ro.iull: 


n— I n ' H— I 

2<7.ro 

=> A > 

Ew Evo^o E(/dr 


(d) 


Hero the symbol z is used to demote the prodinds for which unit Iniior 
roquirementa in the base iieriod are not availAble. 

Now, equation (4) inny be rewrilten na follow.s: 


^ r>»*i 

E(ro>*o 


E^l 

A 

E 


ffO 


In this form, the numerator in a production index fnggregnlivo foriii) 
for the ecvornl iiroducls with u wciKhtH. 11ie ilnioiniimtor \h (lie liulex 
of total man-houvH for all the. pvoduets.'rUetiuulivul fonnof nprudue- 
Uvity index is very eoiumou, and mo.nt. ludual produelivily jmlexcM an* 
derived in this form.* 

But our retreat from preoiHion toward approxiiualion docs nid end 
hero. Erequontly, OHLimates of the r© an* not available for even a few 
products. CoiiHequoiUly, thoHO wdm couHlrucl produi‘lioii iiulcxos lo lie 
used in motisuriiig productivity gciUTidly aulwlituli^ olhor wcighliiig 
factors more or Iosk related to unit labor rcituireincul.s. Unit labor co.hIh 
are regarded ns a first approxinmtioii, since (Imy will br* proporlionid 
to unit labor rcquii'cmcnls if avcraK<’ hourly oaraiiiKs in Iho production 
of the several goods cimsidcred arc (he saino.^ Tliiw W4'iglits also arc. 
seldom available, so value n«ldc<l by maiiufucLnn* per uiiii of prodiad, 
if it i.s available, may be used UHaKccondupproxiinalion. la (Ids cum*, lln! 


' Uflunlly, Iho prnduollun nud Hinti-hnuM iiiilcxr:) iirr ii't( iti fur O.r n’MiO'.rml 

renaon tlial llio ciuitnlltlofl crilorJitK litii* llio iiirmurp rrirr <<> unipic nf tiM 

wliUa lUc iiiiuvUciMTB iiulox i« rcivOUttwl 1« rMnltlMiiiknrtt i»>» " Suiuf' I'n i, lifer. 

Dr. I'abrioHiiL (In Oiifftiil nf ^fnnt</«rfurin,r /n.liMlrira; pTi St in iii tfer it l.iriu i) v.iI.k .-i.ljmi ■ 

miiiil by llio UHO (if 1 )r. Mill.|’ "vAliiP.nilf’ijiiiiry riilln" nr lln nuiKnlrui. Ily mrli im .uljii-' mrui . il.rv 
liopo (o corrccl fur Iho oiiilHiiiiri ol llio » pr.HlunO frniti Hip iirixInrOxii iii.lrx .-iinl f.cr nil uilu'i .|>f|ririi>r.| 
In neopo bolwcoii (lio |iMilu<ili*iii niiil iiiiiii'liiMirH IikIpxm. 

* In IIiIb pnriiRrnpIi iiiul ilio followinK. n ilinruNtii.n „( ilm r.iiiiliiiiiu of ripi|i.n1r.|iri< >.f lu.lrirr .hiiIi 
( lldorBUt eoln ol woIrIiIh [», for Mmiilirily, rcBlriciMl iii tlin rawi nf iiToiMutiui.iiJiiv, I'ruimiiiuj.-iliiy, 
liowovor, Isincrcly nmifTIcicnl nnrl iint n nrcpMitry roiiililiiiiiiit iimy l<p (ili.iwn. fur ibni r.iii.iljiy 

rcBullii wlionovcr cerlnin ciirrclnfiikii nicfllricMlii rr<liipR to <Sco I. II. .‘‘ii'Ki.’l ilili Jiil iinm . .‘'«'ii- 
tombor 10.11, pp. 313-3fiO. ninl lIccotiibDr 1011, |)|i. 61U-.'i2l.) 
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gollior, Buch no sales, siiipmcnlK, or coiiHuinplicin. Idnniiy, iIiitc mo 

“ihiBtmm ts' «,"l '•""ti'Hiily, ulii.d. n,T, s,duln vmi.nm 

M d iX o™rr' *" xink.. Iln. r,„ inidnn arlnidly 

used more compliciUod than ll.wo Imre Hlirm-n 

deZ°dIunn?i!' ""i iiHlfX of (In. kind .linonnsod lioro 

pUoit fo ‘Zd in •'■/‘’"f"™" "■ llm "in index, ivliiol., ox- 

S ity of eoZn 'll” domro of ninii- 

y, f eouiao, IB usually unknown. If ii. could be iwccrluincd in somo 
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cases, it might provide some clu« to the error to Im? f'xj)f‘rled in other 
cases whore no direct comimriKon of the Irueniul approxiiimlive iiuli-xeH 
ia possible. Thus, it is of interest to know whellier the proihirlimi index 
in (5) for a few products with ro weighls nderiuulely repn-.M-iil,** I In' 
index for all or most products with ro weinlUs. It is niso t)f inlercfl Ut 
know whether aubslituLe weights of llii*. kind u.'«‘d in (15) renlly lend to 
bo proportional to the ro, so ns to give us n Hose npproximnlion In (Hr). 

The WPA Ntilional He.seiirch Project iimlerlor^k, in llie rmirwe of 
constiiicting its indexes, to lest n])|)roxiiniUivt‘ mellmdH wherever p<»H- 
Bible. The opportunities were few niul the. lesls by no nirniiH didiiiilive. 
The reauUs indicated tliat a)>])roxiiiiulivo indexes were ailerpinle tjver 
long periods but not so Irustwortliy for year-lo-yenr eliniigi's. In ex- 
treme instances, the unit labor requireineiits may lend tn hr inveri^ely 
related to the substitute weights. In sueh eii.«es, the derived jirndueliv- 
ity index may even lie outsido the range of Ihe jfroduelivily relalives 
for the individual products. No “directly" eoinputed produelivity in- 
dex would give such a result, for sueh an index in iilwny.s eiinividi'iil In 
an average of the produelivil-y relalive.s for (lie jndivicluid pnaluets. 

A large demand exists for monthly or other slji»rl-lerni produelivity 
indexes. Unfortunately, many obslueles lie in tlie way of I'ilher iiiler- 
preting such siiorb-tcrm ineosures proiierly or even ohiaiiiiiig Halisfarr- 
tory data in the first place. Conseiiueiitly, we nre rehn’lnnl to I’onHlnict 
short-term productivity iiuh?xes and hesiliile to “Hinelion" any refern-d 
tons for criticism. 

The ditUcultiGs which lioset the coiiKtruelion of eorrecL unuuid in- 
dexes also beset the coiislruction of iiulexcs for short periods. Hut them 
are other difliculties peculiar to Hliorl-lenn indexe.s whieh are even lunrn 
serious. For example, the cycle of produetion may he longer limn the 
— aay, monthly — period for wliieh index is eonsl meted; eoiise- 
qucntly, the labor expended in any iiiuiith may corresjaHul only partly 
to the output reported for that monlh. Furlheimore, sinre it is dillienll 
to obtaui production scrie.s on a short-lenu basi.'*, rcHorl is very fre- 
quently had to substituUs (piantily smies sueli us hhipraenis lU' e«»ii- 
sumption.® These suhstitvile .sei'ii*s may give an absolulely false imlien- 
lion of the short-tm'in movmiienl.s of (lie Irue weigljled 'I'liej* 

may lag behind or lead true )>rodne(ion; the inugiiiluile u)i«l dinTlIipii 
of tho changes Lluiy indieale may lx? Kpurious, espeeinily if lliere 
storage between stages of produclion and llie eyelr of ffdaii’iitiipii \n 
longer than one month. 

Even if tho available dalaare in saUHraclory fonn, llie signiliennee 

■ In fiomo liiBlnnooAj for want of &omothlng bolter, iiinn-hmiro iwrlw llicuibolvco ore 
tora of prouuoUon. 



’ AMI1.B10S fiiwimcji. Ausocution. 

|.r<«l..rt.v,».v n,..v<.n, .■..(« m«y )«■ If „„ 

|.mUiw« (iiflm,,! K,«afi. Ihr..iisii u.n yrar, i!,r. tiir,n(l,-ic..mrmLh inov^ 
r..n,.« ..f oulpul m ' „ 

« .HK. .n I..V. I. In ,.„y ,n,l,.,„y, „,nl ,,„rUn,lnrly in *1 

m i* 'vonM indoL b" 

iIifTlnili s,, bnicT-lnrin Ircnds- 

„| rrlwj».i-l, i, ,„bvIh. , ;itrBnri™||y l|,m 

mnn Illy |,rrnl,irlivily fr,„„ nirrn.Mv iivuilnido data 

nU, d !*• n.^-,! ,, ,ih )>,rln.,iii:.iy i,n iK„li„i,s, litnvnvw, indi- 

rain (liiil in «imi- rn.« md. s.^ r..ii,.Ini,-M-d .m n lc « llniii-iinnunl bisis 
mny rnm ry iiM-fnl ii,f..rninli-.ii in.i r..v..;il,d l,y ,i„i|.|,. niiinnil iivTrngcfl, 
llw nnluiT-r.fnii iii<l. >ir.f|mi.|i„ |ivily i»t.fl. ii iiiiHiiidrTslimd. Thoso 
I* “ " nf fn <!iii iiil.v .■liiiRriiicd In lliid Umt it 

tin. U«. ,dl.,y „i,|, p,|d. of mir innuircra 

"" ''"l-x >» rrr.nn nrly ndlcd n "labor 
' f iT' ' IH-r iinil of liilmr ivliich 

ni^r, pniHil'nlly III iwiilinl iniiiinvi iin niK in |al,„r cfR. 

n^nj UlliDm iind in inlor|m-l It.n rlmiiR.^ na n-MilliiiR frnin dinngtii 
in tin. iMtiliiKy nlnni, NViilmr „f vi..„„ i* ,.„rr,rl. Irimia.sos in 
iiilliul per unil nf Inlmr n fli-n i(„. j„i,„ ,,jT„ri« „f „|| furinrH nf pioduc- 
iKm; wmctimc*N otio hotm mny tUmiunU^ uikI aiKUlicr. 

furU.rH, mucIi na 

uiariRCNi 111 k-vcl of rnimriiy utiliMiiion «ii.| j,, (ioni|)(wtion 

produtrlion, may nidm-iici* lUv roiijiw of priMlunivily. Il mny, por- 
mpa. bc> foiiHicIc'iTfi a ilcfrcl of nvniluUIf ilmi iln-y do not 

pnrmitiiH toc!niiHiniciiii(.n«i,n-.H uJiirh woiiM n-vnil only l■llUllRl^H wliich 
are of R pcrnianwit clmrncitor. Ciii.rH'iMiii. liu.-hiiaioii« in pio.Iudtivity 
raulliriK from dinnK<*« i,, mpuriiy uliliKuih.,, of uu inipcrnumont 
mmclor and renoat nu el,iit,Rc- hi iIm* m.-u,. „r jjro.lurlion U'clmiquos. 
w imporLimt ulao not to ovctIooIc llu* furl i)ml , wliulcvcr llii‘ rtinson 
^ Javfl of an indiiHlry, Llia imlox i.s an 
Lmr 1ml V hwIjJccL to tlu! liniiUCioiiH f»f nil nvoraRdw. TIihh, an iialiis- 
nnriliii ? ** 1 ^ oxppc'lfid lu dopiol the cimiiKo ra-ciirrinR in any 

Lionel ^ "" iiuliiHlry. Tlio imitp nIiifliriR of pro.luc- 

nZl T ‘ I'f‘H<«‘*livUy to plnnlH at aantlior may 

a.fToct tho avorogn lavol for an hnliml ry an a whol. 

itn^^ ^ .lima labor 

tionn Tiolnoi’ -V '**^'^** driiHlh'. and mort' huIiIIo iniiilidfi- 

' f ) 1 may cvon ro Imiitl in Imiu! willi riHiiiR omploymonL, ns 
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ib liaa in the rayon industry during Ihc 1930 'h and an it during tlin 
expansive phnaea of moat, if not all, otlinr innnufucLuriiig induHtrica. 

There is a fumlninental difTwrenro holween produeliun prr se and 
production as inijdied in a jjrodiielivily index llmL is freipuMitly over- 
looked. In many produelimi indoxen, liiinl oiiljtuL is the only niullrr of 
interest. In conueetion with produelivity, on llie ollirr liand, prodiir- 
tion is understood (o imply the inovciiU'nl- of mirrifii'd muliTinls 
tlirougli a given series of nnumfacttiiring jjjH’nilioiiH. 1‘or exaniplu, a 
trend tow'ard tlio purchaHe of wuni-rinlHluMl nmlerialH hy nii industry 
might properly Ini igtioml in an index of fuial output. In a prndiia- 
tiviby index, on lh(! other liand, a HpuriouH inerease, unrelated Ui any 
actual tGchnoIogicul change, might result from siicli u (rend, uiifeKH 
appropriate allowanco were made for it. 

It may also ho observed in passing lliul there Ls a ftindainenial as- 
sumption which is seldom explicitly reeognizcMl involved in (lie eompila- 
lion of all the common jwodue.livity indexe.H. It is nssunieil llial till 
human labor is interchangeable and additive, and (Imt no more weight 
la to be attached to nii liuur of nkilhMl labor lluui to an hour of uiiNkilled 
labor in building up man-Iumr lolak A teelinologieal elniiigi’ whieli 
merely pormitiS the Hub.slitution of lower- for liigli<T-piiid labor does not 
affect a productivity index. 

From what Im.s been Kuid, it is clear that iimeli unluiiriied hu.diiess 
I'cmnina in the field of produetivity imlexea. I’erhap.H (lie mnjiir neeil is 
forunit-labor-i'equii’emenlHdiilaeovt'riiiga greater iiuiiiber of produela. 
Such information, w/iich is of intrinsie inlereHl, is also ('K-'crilia) to the 
congLniction of more salisfaetory prothudivity indexes, 'rim liureau of 
Labor StalisticK, through tiehl KludioH, will eonlinue to eolleet sueJi 
(lata. It slioiild he Hlri^sstnl tlnit a KUhslaiilial eonlrilmlinn to Dm avail- 
able body of knowledge of labor rwiuirtnueid.s could be iniule hy imr.soii.s 
in industry or by invcsligator.s in the academic field. Tliere Inis liei'ii in 
recent yeans a Kiihslanliiil improvement in both production and labor 
series with respect to adequacy of coverage and (he, degrei* of iletail 
shown. A continuation of this trend will make possible (hi' eon.^lnieiioii 
of more adequate produfl(ivily mea.sure.s. It i.s eviclent from the diseus- 
sion in this paper that improvemcnlH in (Im available iimli'rlaLs will 
call forth the application of more refiiKMl Htalislieal li'chaiqnes. 
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(2) 


—I!: '-n ,, ..,..,,.,00. ^ 1.. 

in llio hreli digiis, [|,e,r,f i„ V.'r"! " 'O' (i) ngreo 

consecutivfl mimbora of n w-I I ^ 2 iligi(«. WJirrcns if two 

di^ls. then Llif. second mimlwr'ircomrprto 2T~ f di'Ti* '' "* ^ 

laLing mSr"* 

Monroe enlcuIniiiiK niaeliiiif. , m ndnplcd lo n (on pincc 

Bemi.avilQmati(Mmiltiplioation "'^*i ‘iiviHion nnd 

tioiiH iu tocbiiiquo niny be iinrL ininuH bars). .Sonio varia- 

ovc. othor M™raoZlX;~^/.L::|^ "'■ 

w JJledrIolj for LIa luKKMdoni, 
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.Machine Method ron the Exthaction of Cihje IUiot 

Eirat, commence at the decimal pomt and mark tin* munluT olT into 
perioda of fchico digits each. Shift the docininl point of (ho mimlicr ho 
that it lies between the digits of the first and avcond piTifid. ('riio tlori" 
mal point of the answer can then ho placed in llic |)rr»por plfifc after llin 
calculation ia completed.) Uho the following tlcciiiial set-np 

uiijMjr-dialH 7 
kcylMinrd 7 
lowor-diulH H. 

First Approximation. Mentally a)>pr(»xiiiint<^ the niol. Call (his valm^ 
Ai. Particular care neetl not he used in ohtiiiniiig lliis eslimalo. How- 
ever, the cloHor the npprox'imuLion, the fewer operulioiiM needed. 

^Second Approximation, i. S<'l di on Ihe keylioiird and ninlli))ly hy 
Ai. Copy the re.sult on the keyboard (depre.‘vM iniini.s bur (n prove eor- 
rccbtransfmO* Clcardials and imilliply by dj lo pnahiee tlie eiilie of the 
approximation. 

2. Set the bnao number, li, on the keylmard. Multiply by .niHKinOll. 
Mentally note the sum of tho prodnel.K (numbers on low»‘r diniM). Clear 
upper diala only. 

3. With base number still on the keybonnl multiply by l.nniUlOOD [o 
produce numerator in formula. Clear upper diiilM riml keybounl. 

4. Set sum mentally noted in step 2 on keyboard.' bine up eurringe 
for division and push division lever. Clear keylmanl and lower dinlw. 

6. Set Ai on llm keyboard and return upper dials (it r.ero vvilh plus 
bar, Enter 2.0000000 on the keyboanl and ]>u.sh division ji*vor, Tim 
second approximation u])penrH in upper dials. Clear hjwer dials mid 
keyboard, Record dj. 

Third Approximation. 1. Set the lir.st tlirei* digils of .'U on the ki'.v- 
board and return the first three iligil.s (on i(*f() of upjuT dials (o r.ero 
with plus bar. Copy re.sult in lower dials on keyboard and depress minus 
bar to prove correct transfer. MnUijdy amount <in keylmanl by (lie 
first three digils of da. Clear upper dials and ki'yhoai'd. 

Continuo a.s in other stop.s of .Seeoiul Appro.\ima( ion. 

If da and da agree in thefir.st three digits, tlieii llu* lirst seven digits of 
da are correct. (Note this dui's not mean I)m1 llie resnll is correel (t> 
seven digits for the nuudtine doe.s not rouml tin' innnlKU.-^ and the Sth 
digit may hi) or more. Moreover, it iimy be ineorreet.) If .h and da 
agree in the first two digils, llnm the firsi <1 digils of A a an' I’oi n-ei. If 
one’s first approximation is the neave.st ludf ijilc'gcT, (lie lliinl npi*idxi- 
malion is correct to the fir.sL seven <iigils. No more ejn reel digils eim 

' If llild aum conlAlna four <liRiU lo left of llm daciioiil itnlnl. bIjHi llie dceiiiinl iwlnl on (lip, Vpy. 
board ono place lo tlio right for tho Iwo iiporaliona in ■(e]ui -i nud 5. 



mrtW-J m,y i« r^,', )"''""' “■” 

rxAMpi r, 

..“;:.r :3in^xss:z:;“:‘ 

V I'JMftl 

riT.t r>pprorim^,f,.,n, J,, 

|j!j’ hy n.fMKNWMrm. C^pv rr«ih in lU, I, ,, r l*'y 'I'anl nm\ multi- 
dp|imKfs Dip miiiit.« l.nir"i*. i.rm Ii ’ T 'lifik oil ii,r. kf'yltimrd ami 

lhrtu.MT,ni,t.„|,|,„,^j ,j fj 'i “‘"^' '■>’■' lo prmluco 
2. S.I Ih,. 

•|hkkk««. .M..„ui,y "'""ii-'y i>y 

diftia only. I'nwiiiiiH, I«s)..i0.>. ( Jfur upper 

aL'Jhi^u'trXr^.lriii^Sil 

up ^nrS 't";uvw::::j ‘-.r-r'* ^ '■» "■'■ K.yi.™r,i. Lh. 

2.01^10 ni". .M,it i» 

in tlie unrwr cli„|» inJinTr " '"n. .'i.ilj(ll)27r,, n,,,,™™ 

k<yboar<| ‘ ‘I"' ''n'"r .li,.l« „„cl il,o 

iho rauit in ^ dill ""• "'''- '">'■• 

prove Die correct traiiKfpr ot n dc|)icK.H miniw bar to 

on Lliokoyliourd by 6 04 Clcarn llio amount 

2. Set L. b»™7lbnr m « '^"yl^nl. 

.5000000. Me, .tally note tl,; r^u no X.u'T "n,''' ""'"‘‘’'y ''J' 

3. With the base mnnbcrHlillot. ^ ^ 

Clea.. tbe upper dim, „„d i|,’ k7yb.,',',?7 

k«'pu;brtLi:7i^'^,''"'r'‘"^ ri"" ■" ^ 

5. Set B.Ol tlie kev 7, 7 keylinm'd. 

tlio pIuH bar. Clear Lho *■*'*’ *■(» zero willi 

pual. 11.0 divimoa love" •'''y'''"*'’'' ‘‘■'‘I 

tho upper dials. Sinco tho first h-()400303 appoairi in 

Uiroo digits are the aamo as 5.04, the 
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. jIaciiim Mothod m the Extiiactios of Cuue Hoot 

result ia oorrcct for llio fiiut seven digits, Biiice ocensioiially one iniikra 
dn error in tlio uso of the macliinc llic result stioukl he rlieeked, 


The advantage of this method over the old nietlind is iiuire readily 
illustrated by examples which arc not so nearly eijunl to ii perfect eiihi', 
A similar rule for ohlaiiiiiig other roots, hnsed on llii! general ndntion 

/(p-l)/l,H'(?t + l)if\ 

I (ft IM.' +0-1)11/ 

could he given, This formula hecoines 



when it is written in an niiahiguii.s way to the tiiriniila for enhe root, 
However, the author doe,s not deem it niiplienhie, at present, 
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<4 a mi^ra r.urMiU’i^.i >,.» ^.,,,^1, ^ j'" Ihc career 

mn-f,nHr^ a, a,.,. aUiiiHLica in 

Ms^h)|?,jarj (i,c,ni m% Ut ,i.,^ , ,J , , ^ ^ mvcrwly of 

pj^.urs,, n„,j t»„ r!,3ir«,-. f r "7‘ ' '“’‘‘"'"'"W 
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Cil««r U. <!» .I,.p ih. r.,"..,,"! T , ^'"-‘"r^"" '’y 

wrupy i.r.,nnnrr.t n Har. „t (hJivlvcr 7 ''r\r^ 
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'm» Wflffl Iht; r.r<*vl«it,n ,,f r^it \ 7 ' ^‘■*‘",^ »»'tTucli..ii in lliP^jc two BUb. 

opp^^rtimny u. i JUo in lufr^ii 

at lliat liino. I-awllptil lil.rflrifi. ii. i\ "*7'^'“*/"’” '‘'I•"]'I«'<I irt n wuy uiiiqno 

in the Dulijecu \w was niMt iliK-n u- * \ n'^f^'R'iiniiiriK llio BUff 

way ill rmro iiiallioniaUrs, *’'*"*’*'*^’*^'* '"H nl^^n in n iioUblo 

tion 8UUalif«* parl!y 1.“'^^*’’*' '" nntl impuln- 

Comrnia«inngtiInnurft,,„,_I Hit' C-„„fKlinii Hoynl 
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Statistical Examination op Invehtmrst Extehiknit. 

ChfiirmtitiiDoniildD. WoodwnrtI, Miiliml Eilf IiiMifrtitrr Cinnpniiy nf Nm' V»irk 

StalUlieal Exati\ii\alion of iforlgage Ezperifure 
Pnrli 1. I;fiwronoc N. lUoombcrKi UnUrd Stnlon IImi»inK AiiUi'irily 
PAft 2. Mortimer Kn[vlai), I'oilcrnl Kmi^iihK AiiiniiiihlrndMn 
Disouesion: Frnrik J. Tras'orH, l.iiiroln HnliMiiiil l.ifi* IiiHiirnnrA Cniitpnity 
OlilTord C. Iloyil, Kiidornl Home r.oitn Uimk Hmiri) 

StalUUeal Exaininfilion of Corporate Hand Exjteriruce 
irarold Q. Frniiin, HcourlliftA and r’.xctinMKi* C'mnntiHHiMn 
DJflciiRsion! 0. Paul Dnckcr, Amerirnii Knlimiid Miink iittd TniHl Cnm|Mtny 

Researeh in Munieipd Finaneo 
Harry L. HovorHoii, FiuJoral Depowil InNiirniirc Oorpornllon 
Discussion: Susan S. IJurr, ILmrd of (iovcnioM of the IVilrml IlcHcrvo SystPin 
Snndors Hluinks, Jr., The Hand Htnjer 
C. A. SicnkicwicK, rcdoml Kesorve l^nnk of riiilu(l('l[iliii) 

Role oe a Division ov ItEsr/Aiicii anii SrATiHTirH is as ADMisisTiiAUvr. 
Agency 

Clmirmnn; F. Eoslio llayford, Ni'w York City 
In a Ihieincsa OroiininUion 
Henry H. Arthur, Hwifl A (’nntimny 
In Oto Field of //c/i‘o/ <nid ir<irft 

Robert T, LaiiHdftln, (hmiiniiiuty Kurvin* Hoclt-ty 
In Iho Federal Government 

Woodlicf TIumins, Hoard of (Sovonmra of the ImmIitiiI llcfiiTvo Synlom 
Discussion: Donald Hclciior, AiiiRrioan IVluidomo and Ti'loKraiih (Niiiipany 
Ewan Clnguc, Social Hccurily Hoard 
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George W. Hncaflcor, Icwii «u(« CN-IIpk., 

n^Z' '!■ ■'■ C'-"-. VuwJ,y 

PublicInvtMmm 

n/caS ‘ot!^gl!^n ''^*1*''"“^ HnlvcrBlty 

Hut™ S. Tuckar, Oc,.„„, M„1„„ Cor,.„r„u„„ 



■PnOCEEDlNQS 


fietimhcr S7, 
- 2:00 r.M -- 


no 


Statistics in Ubmef Admin-ipthatiox 
(Arrnnged by the Joinl mii llrlk-f Sialklirw} 

Clmirmoii: niilpli Uxi!‘->'rri k'HRr I'MiHidatvm 

Jifcamcmcnl pf fhc Kjjed n/ /^'•/rrj^r Em^thumtni on UrUrf Lm^la 
Waller PcrkiiiH, l^irinl keriKily Ilmira 
Validity of EslmatrA n/ «/ itrhrf Hffipirnin 
HobcrL P, Wrny, IVnuKylvnula I la-part inpiiL »*f I'Mlilir A^.»'lf»ljmrj> 
ji/casurcmcHO aj the. i^armnlily of Uelirf t’ftjmhtinnn 
Hfiymond Willouglibyi Uhan.ln Ihlnuil Ila'ifArthinnl of Hijr-iAl Wclfnrn 
DiBCUssion: rwninrLl II. Wclrti, Hiironii mI hiiltiir HtrtUKlirn 

Imm HillenbdiiAC. Xnw Vatrk Slnt4? DrpnrLiitrnl nf Knlitir 


Tub Use or Cbnhuh Data i« AsAi.TtiMi Maukktimj Pnoju.nwM 
(With the American MnrkclrnK Awtririntion) 

Cbnfrmnn; Vergil D. Uecil, IlMrcaii of (lm fVnrniH 

iSnioa Aren CcnnuH Dmn nwt Their l^e.e. in Mnrkrting 
Alfred N. WnlHoii, (!nrltK Pnblkhing Contpnny 
Reecn^ Ohanyes in Fowl ,\ffirkHitig /m Ay (Sr ('rneuit 

Carl W. Dlpmnn, The Vritgremve (Irnrrr 
7?«cfiiU Chnnget m IntUniritti S{ntket% UrrmUA Ay (hr. drn^un 
Lowell J. Cliawncr, llurrnii of I-Virrign itiia! Domrnlin ChMiinirrn* 

DlscuBsion: Paul Nyslroin, CoUiniMn Diiivpraily 

Rolb of a Division of ]Ibskaiii*ii ani> Siayistipm in an AoMiMRrnATiVB 
Agency 

Hound Tnblo 

Chairman; Merodilh Jl. (livpiis, Nifu* Voric .Slnlp l[.?e|i«rl(ni'/il of J,nlMir 


H;00 V.M.- ' 


CaiTEnlA IN DsTAlll.lMlllN'O PuiCKH IIV TIlK (ioVF.UNlIKNT 

(With llic Aincriciiu rnrni Kphdiiiiim’ AxHoriulloii) 

Chairman: Frederick C*. Mills, (hiliiniliin rniviTsily 

C/iVerin in /^Hfahlinhirnf Ftinn Primt 
Warren Waite, University of MiiMicHolii 
CriVcri'n in Fs/of/lin/iiriff >Yoii-.-1(fn>Mf/Mrnf /'rirei 
Donald Wallace, Ofliei* of Prim AdiiiiiilHlrnlioii 
DiBcuMion: Clayton (leliionn, lUmrd of fJovernorH of (|io l-'ederal Ucflorvo 
Wyslein 

Sidney Iloon, CominmUly Credit Corporation 
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^tftUiojtiaUcfti Hoeijaiy) I'I*li*’tl nf tlu; Ainericftii 

Topliiiiciil BfiitRlari 

of Tcnclirni' ** f'^^Rmulr. CwriiPKi'p rxumJnlinn fftr tlm Advil ticcmont 
•SoF/iB iVeiB Matrix Mttkoil ' 

H,r„|,l H„i,|||„^ C..],.;;;.'^" rrMcn, 

“ A/art.>„/„ .v„, ,v, 

Hl>i«U(.tl. Monroo Dogp, Coi-noll Univmiiy 

CArfc/l?*"* CV)rp<.rnLI..r» 
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t^um/nVi December SS, IO41 
— 2:30 i*.M. — 
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CONTBIDUTED PAPBIIB I 

(Arranged by Ibo Blometrlcfl Kcclion) 

CliQirman: lingo Mueneb, Iloftkofollpr I'oiiiidiilion 

Energy at the ThreehoM 0/ I'laion 
Sclig Iloclit, Columliln Univciulty 
iSoHifl Aapccta oj the Mutliplo Ilil Vrobtetn 

C. P. Wiiifior and J. \\'. Tuk<*y, TVihcnlnit Uiitv<*rfllLy 

Biologie Analyaia in Allcrgi/ 

Margaret II, Pal>Hl, Work ProjneU AdiiihiiHlrnli«>n 
J 3 nwVo»J?icni Ejftcia 07 i iVei Halio^ Malformntione ond llaUiluB n/ ihe Senbern 
W. Fi Pclcrtioii, Uiiivcmity of Illinoia Mcdicnl Hrlioul, nitil Alvin MnynRf 
OiTico of Produclion Mariagomciil 


pBnaoNNBii Selection anu Vocational Oommnob 
Chairman: ITnrry A. Jngor, I). H. OHico of JCtiiifnliun 

VoKc/oitfiff Employment Teatt 
C. L. Sliarllo, Booinl Hcourily Uonrd 
Pflr« 07 »Jiflf Selection in the Vuhlic •VcriTca 
Albert 11. Arnininn, Hotdut Security Hoard 
A Etndy 0/ Vocational Ailjuatinenl of MelrojwlUnn Youth 
Irving Borgo, Teaolu'rrt (Jollcgc, Coliiiiibin fbdviTflity 
Dieciiseion: Albert K. K(irt%, Mfu InHuriiiico SnlvH llcNciiri’b Hurcnii 


New Metilodb of Numeuicat. Calculation 
II. Mcclmnicul >Sohilion of DifTercnlial KqualiouH 

(With tlio Iiistituto of Mnlbcinalical HluliHlicN, and with lli«^ rooiXTuliim of Iho 
Committee on AddrCH.4cs tn A|)|>lic<I MrilhniimUrH cd llin AiiK'riean Mnlbc- 
mnticnl Society) 

Technical Session 

Chairman: llonnld M. I'oHler, Bell Telc|>hoiio I.rdiuriiLiirii'H 

Punch-card Calculation of Orhito 
W. J. I'ickert, Navnl Olmervalnry 

Punch-curd Methoda for /linear Eyuotinnn nf .SVrmni Ordrr 

Marlin Hchwnr::Kcliild, Coltiinhia Uiilvernity 
Dijfcrenlud Analyzers 

S, II, Caldwell, MaHHachusctlH IimliUilo of TecUrinlogy 
DiacuNslun: L. S. Dcdcriok, Abcrdi'on Proving (iroiiml 

Norbert Wioricr, MaMsncUuHCltM loHliliitc of Tecliiiolugy 
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Ornuu.. Am.rlc, 

CLnirman: Oliver W W h 
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Murray flljlolda Irvine Trusi o 

2 Afl Puiure of rh^ ^ ^ Company 
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.PnocBBDmoa ^ 

Sunt/fij/, Deetmher 38, 1841 
— fi:00 P.M.— 

On Somb Technical AflrEcTfl of HAMi'f.iNa 

(With Uio Inatitulo of Mftlheitmtlpnl SlaU»lir») 

Tecliiiicnl ScHflion 

Cliciirniflii: lEcloti M. Wnlkcr, Tpai-hrr^* (k»IIrRO, I'nivrrf^iiy 

On the ReUilive IS^iciencictt oj Vtiriouv Arrnl SnmpUti^ I'nilt in I^npufftfian 
Inquiries 

MorriH 11. Ilniisoii Aiul W'HIImh Iliirn'ilx. IhirpnM «>f llin 
On the Monthly Sample Surrey of Unemployment 
LoBter R. Frftiikel nnd .J- BIovoiim .S(<irk, Work IVnjprls Arlmlnlnlrnlton 
On Certain liiaset in Sntnplrs of Human Popuhtious 
J. Cortifield, Uurcnii of I.tihor KtnlinUrn 
On the liclalion of Rpo/infu'lifi/ to Sampling 
Willlftm G. Mnilow, lUircnii of tlip Cpiishh 
Uecenl Developments in Sampling for <-l^rirufliir(i/ 

George W. SiiPtlei’or niiil Arnolil .1. Kiiir, lovvn Hlnlo (^■llrRl* 

DiaouBsion; William 0. Cochran, Iowa Siiilp ColIrRr 
JoHoph A. Orcenwooil. Duke rnivcroily 
Moyer A. Glraluck, lUiri'aii of ARficuUurnl l'>on*OMir!i 


il/oni/ttj/, Deeemher 1841 
—0:00 a.m. - 

Annual Bubinrhh Mbp.tinci. Roporln nitil Klprlinn of CflirrrB 

“10:0(1 A.M. ■ 

MBASDiUNa National DRVESHn 
CImIrmati: Henry H. Artlnip, Hwifl A (.NoiiiMiiiy 
Measuring National Income «« .tiTreW f^y (he. H'or 
Mjlloii Gilbert, iJiircaii of l'*»r<‘iRn aihI ('jomciiTrr* 

A/casMrfjip Economic llunlcns of Defense in rnriinin .Vfi/M;nfl 
Baymond OoUlHinilli, iiml I^NrlmiiKP C:iiinini‘”'lMn 

Afeasnrfnp Defense Progress 
Lester Kellogg, Oflicc of Rroiliiftioii 

Savings and Invehtmknih and tub l-lMKuuB.vor 
(Witli Uio Amcrienn Finnrirn AK<oiriiitiMii) 

Clmirmnn: C. 0. Hardy, llrooktiiRH IiMiiutiioi 
Afait’onfll Income, >iofiugs, nn>l I ntesimnnn .Viiirp /.v.vo 
Simon ICuEncU, NiiUoiml Riiri'iin of KroiotMiM' Rp 
Savings ond Investments an lirfltficl in i'urpornfuiti lirjU'tit 
RoxfordC. PnrmnlcR and Irwin Krii'iul, Sm-iiriiii •> iiml l Ai liang.- 
DiscuHBloii: Claiuln L, llciiiicr, CoMliimiKnl Aiiii-riraii Info liiN.irino *' ( ‘.ooi'nov 
George Torhorgli, Mnrhiiiory and Allied IVipdin i^ Iiuthlul*' 
Richard V, Gilherl, Oflln; of I’rir.n AiliiiiJiihlraUmi 



126 AwEnirAN HtatiwtH'AIj AftsoriATioN- 

A/oru:^a|/, Dteemher /S9^ 

—2:30 P.M.— 

Pkqdubmw or Price Controu 

(Will) Uic Amiiricnit ICcanomic Afwncialicm) 

Hound Tnblft 

Clininnnn; Don D. Humphrey, Oflire of I’rirc AdminiRlrRlifin 


TvXrBlilMEKTH ON ISKKfT COKTUOI., TllElH DfHION AND AnaI.THIK 

(ArrniiRnd liy Iho lUmiictrirH wKli Ihn rotiivcrnllun of Ihn Amnririvn 

AMciciution of V.ifmomiP l*hiloiiM>loKii<t4<. Kuwlorii Ilrnurli) 

Clinirmiih: F. 2. llnrlzelt, Hew York AFrioulliirnl Fxporhiienl HUlion 

Comparison of /Ac Tozicify la Apliln nimiriH of Cerlnitt Orffntiie Cfjnipoundij 
Williurn Moore, American CyRiiAiiiUl Company 
Effect of ForiaA/c Cappcr‘littie liorttenux Hatio* i« F/ra Jleeth Control 
W. A. Ilftivlinn, Cornell Hiilvwity 
/?cfri/ion aj Corn-tom JUalooi/ to FicW IHol Technitjue 
Neoly Turner, Connecticut Agrlcullurn) Kxjjcrlrnent Slalion 
Plot Design one/ the Caiiifnnntion o/ Hticri'o/ions in Intccliciilnl Ezperimenit on 
the Codling Moth 

ir. N. Worlldcy, Pcniisylvuma Slate College 


—8:00 P.M.- - 

CUKIC ON 1''NTaMOI.O<UCA(. PuObt.BMn 

(Arranged by Iho Iliuiuclrlfn HccKoii with llm rooperntion of iho American 
AHHocintion of Mctmontic HnlomoloKiHiH, KnAlcni Ilrunrii) 

Chairman: Unger I). Friend, Coniiccllcul AKricullurnI Ivxjmrlninnl Hlnlion 

Special Plot I'echnitjuim Uecil m Invettignlionn of Prtiil Juneete 
F. Z. IlnrLscll, New York State AKricullural r/xpcrinieut Htnllon 
Informal pro^cnlalioii of problems in applied ontonioloRy for joint dincuHslon 
by sUUsticinnH and cnlomoloKisls 


—8:30 I'.u.— 

Pubsiden'dal AnunEHBEB 

(With tlm American Kconomio Association) 

Clialrman: Frederick C. Mills, Columbia lliiivcrHily 
7'he CondilionB of i^xpoiisfoii 

Sumnor 11. SlicliLcr, Harvard Univernily, President of tlin American Kco- 
nomic Asuocialinn 
Gouernnicn/ and the SlaltBlician 

Winfield W. llleilrr, Inntltiito for Advanced HUidy, PrcHidDuL of the Ameri- 
can Slalistical Asaaclatioti 
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Tu$t4'(tn, Dtstsmhet .W, f&H 
— fi:{Kl Ji.W - 

DllBAKFAHT ^IBBTI^•(^'-•Orl'lrKaH AXli DihisrTrmB 

~10:W) A 

DlFFBHBNTlAL l*mriN« AS'U THR (•BNEHAI. WWl.rAHK 
(Witli UiP Amrriraii MnrkrlmR As««>rioliM» i 
Chninimii: Kdwiii (!. Nnurso, llnt'ikinRi^ In-^liliiUnn 
Typed nf Diffcrcnlinl I'riring 
Ciitwin Jwl«vnr<J«, »>f 

ICxftinpioK in \'nrl(»UH 
Pufilic 

liurlon N. lU'liliii({, InlrrflUU* C«inmprff? 

Milk 

K. K. Vial, iSorplua Mnrkplitift AiliiiiiiiHlr4li<in 
Adricullural iSurplui Progrurntt 
A. C. IIiirTinaii, OfTirc! of Price Adiiiihi^lralion 
i^'ocial Appraftal of Diffcrcndal /Vi‘ciV/ff 

Morris A. Copolimd, OfTicc tif I’rodtirlioii MnnaRCJOPhl 
DiscuNiioii: I'rltz Mncldup, rieivcrMly uf /ImAaIo 

Thb Ubb of lOlO Ojsnhuh Data nr Financiai, IsanritTioNa 
Clialrmnti: Arlliur K. Weimer, Hrlmul of DuHincjm, Iitdiniiu Driivpri«ity 
The l/tc (ly Financial /udliUtdonn of Daia from (he Populaiwn anA /fnnjntig' 
Cendus of in/,0 

l^Avicl Ji, Wickoiia, CoiiautlitiR Kroii'Miiml 
DiacuKHioii: Ifownrd Cl. llrtutHinnii, llurvnu of Uio Crn^tiR 
JoRcph Detninary, Ifnivcraity c»f U'n»*hii»K(on 
The Use by Financial luslilutioM of Data from the AgriruUurnl fViiflu* of 
Donald C. norCon, Dcpartmonl of AKricullure 
DIacuseion: A. G. Hro\vn, American Ilnnkcrs Awioclallon 

llalph C. Limber, Farm MortKAKc Conferonre i>f Life fiwumnwi 
Gompaiuca 

Norman J. Wall, DcpnrCmenl of Agriculture 
ANIJUAi/ Giiowt?! 

(Arranged ])y Llio llioinclrics Kcclion) 

Gliairman: Antonio Ciocco, U. S. I’ublic Health .Sorvire 
2)cfcr/«i7iaiton of the Age of Deer hy Mcann of the [>\8critninn7U Funrtion 
Qcsso B. Day ami Marion M. Haiulomirc, DaimrlinoiiL of Agrirullnrn 
Effect of Proiem-il/i7icrfll-Vif(i7n»n Stipplemcttla lit li/jon f/jd f/ronf/i /{fair 

of //ops 

D, B. DcT.ury, XTnivcrsily of ToniiiLo, anil 10. W, Cruinjilon, Mardormld 
ColloRO 

Analysis of the llclaiivc Oroivlh of Orpariiflom 

0. W, UicliuKln and A. J. Kiivnnagli, HiicniM'r Loom (Inininmy 
New Formtlalions ui the Study of Hat (iroKlh 
T. F. Ziiokcr and Taoia l^nckor, Cohnnbiu Hniveraity CoHi'ki' of I'liysirlaiiM 
and Surgeona 



m 


AMUmr^AX RtATlOTlC-AL AfWnCUTION- 


Tu#»day, December SO, lO^i 
—10:00 A.M.— 

RkcKNT AdVANCBH in MATIIEUATICAl.KrATlBTICT 

(With Iho ItiHlIUiU! of MAlhitmalical filaliaUcA aiul Ihc Kcdnnnir'IrIrFktcicly) 
CliAirmnn; llnmld UotcJling, ColuinUiik VnWctsiity 
Fieanl Advuneti in Affilhemalical ,*Haiialict 

I. DurLon II, Comii, Wwlcjan niuvrralty 
II, Cecil C. Griiig, lliifvcreily of Micliii^nn 

IIdw 8iiATX Amroican I.abok'k Ktanoaiiom and Hr.rinnTv Itn KAreaiunDRo 
Now AND imniNfj tub Pobt-Waii Kmbimiknijt? 
eWilh Uic Amprlcwi AHHOfialion f»»r Lal>i>T IiCrIhIaIIoo) 

Round Tnlilo 

ClinirmAn: J. Douf^lne Drown, OfTirc of Produrlinn MnnARcmoiiL 
Dlscusaian: Arlliur J. Allrncycr, Horlal Hecurily llonrcl 
ICwnn C'Iakuc, HociaI Hccurily IloArd 
IFermAii I'clcimnn, Collcfto of llio City of New York 
Clinton 8. Golden, flleel Workem OrunnlitinK Coinmilleo 
MArion Inlornellonal Brolherliood rd Klerlrlrnl Workera 

Vrnnk Kcrriofi!, Nntlnna) UoAourcon I’lnnnlhR lionrd 
I.cwla I., [.otwin, Ntttionnl UcftonrceM IManninn Uimr<l 
W. II. WinAtts, Union Cnrhido and Carbon Oompimy 

—12:30 P.M.— 

Luncjikon Mkkti.no“-Tiib Nconomio OuTi.noR, 1012 

Chnlrmnn; Wlndold W. lUoflnr, Prenidenl of Uio Amerlran HulixUrnl Aa'iripiniinn 

Tho Task of Induslry j'n 

DciiiAldAOii Drown, CciiernI MolorA CoriKirnlion 
riifl J’roipeef/or lO^S 

W. Randolph Durgcati, National City Dank of Now York 

— 2:30 p.M. — 

ExpRniMBNTAi. Dbhion IN IUration to Haupmno 
(D loinolrlca 8ocllon with tho Instiliilo of MnliicmnlionI BlaLiNLicH) 

Doyco ThompHon Inatituto, Yonkera, N. Y. 

Chnlrmnn: W. J. Yoiidcn, Boyco Tliompaoii Inalilulo 
Riotopicol Jnierprdolion oj Inlerodiont 
W. C. Jacobs, Cornell Univcmily 
Adapting the Design to the Rxpcrimcnl 
Q. M. Cox, North CnroUna Blato OuIIcko 
<S«> npIi«j7 Theori/ When the Sampling Units Are of Unequal Siso 
W. Q. Cochran, lown Htnto CoIIcko 

aSamp/trii^ lirrors of Syslctnalie and Jtandom Surveys of (Jover Tyjte Arens 

J, Q. Oflboriio, Rorofll Scrvico 

VarloiiB oxpoHmonlal doaigna on dlaplay in llio groonlioiiBoa of tho IiiHlltuto be- 
fore and after the oeaelon 
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Minulei of Iho Annual Meeting 

Tho American Btalielical AasociAlion convened fur Ihc !03rd annual bueU 
nesa mcclinR at 0:00 A.M., Monday, December 20, 10-11, al tho Xlilltnoro 
Hotel in How York City. PrcRidcnt WinHcld W, Riener prcflidod, 

Tho ininulea of tho 102iid nnnual buBinena mccliiig were approved na pub- 
liahed in the Juuunal.' 

Tho iSccrotary rend the Annual Report of Die Hoard of Directors.' 
Prcakicnl Uicfler Bniioiinced iho appniiitincuL of Lowell J. Reed to the 
Commiltco an FcIIowb for Ihe period cndiiiK al the annual ineoling in 1040. 
The rcjjort of the OnniiniLleo on I'cllown won read by ila Chairman, V, I>efllio 
Ilayford. Tlio CVunniiLte.Q announced the election of Ihu following Pcilowa; 
J, Frederic Duwhiirat, (Icorge O. May, Vergil 1). Reed, Bradford R. Kmilh, 
H. U. Tolley, oud P. K. Vhclptun. 

The report of the Noniinatitig CuinmilLcc wna jiroRenletl l)y the BecroUry. 
Tho Secretary reported that ho bad received no noininaliona by petition. 
It WQH voted to instruct llio Hccrctary In cast one ballot for the candidabca 
presented by the Nominating Coiiiniitlec. Tho ballot waa cnal and the fol- 
lowing ofTiccra and directors were elected: 

Prcsidenl: Alkreu J. Lutka, Mclropulilau Life Inevirancc ConipHiiy 
Ftcfl-Prcsuicnfs.' 

Oollaotiou and ClaBHificatlon of Data, and Adininislrnliun of StatiBlIcal 
Agencies 

Calvert L. DeniiicK, bureau of the Cojibub 
S tatiatical and Actuarial MethodH and Tcchuuiuo, and tho Teaching of 
BtatUtios 

Walter Uautky, Univoraity of Chicago 
Facts and Methods Pertaiuitig to Sociology, Social Welfare rrobloms, and 
Labor Staliulica 

Howard IL Myrrh, Work FroiccU Adminiatratiun 
Facts and Methods Related to IMoinetry, Vital Htatistlca, Payehology, and 
Education 

Frank W. No'VKttTEiN, Office of Po|ndatcon Rescaroli, Princeton Uni- 

Ycrsity 

Facts and Mclliods Hearing upon Kcunoinics and h'conuinic Theory 
Nok.>[an j. Sr/.iJERLrNO, Stanford tJiiivcraity 
Facts and Holhods Pertaining Primarily to Buainc.ss 
Henry D. Arthur, Swift & Company 
Facts and Methods Pertnining to Firmncial Institutions 
Harold V, Roelhb, Federal Uowjrvo Rank of Now York 
Faots and Methods Pcrlaining to Marketing 
Alvjikd N, Wa'J’hon, Curtin Piiblinliing (,V)ijjjjnjiy 
Directorm (Fur Liie turiiiH expiring at llin Annual Mealing in 11)11) 
WiNEiKLi) W, UiUKi.F.u, InRUlule for A<lvanecd Study 
Walteh a. iSiiiflWJiAiiT, Rcll Telephone Ijiboratories 

> This Juuhnal, 30 (M&roU, lO-ll) ISl. 

■ Tbh Jouhnal, pp. 131-30. 
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J^ccfdnr^-Tnmkm: nictiAnt) L. Fi’NKHriuar.i!, Amcrirnn Hlnli«licnl Abho- 
dnlion 

The Treffijlptil prc^ipiil^^d the rec«Mnmciwf«li(«ii« nf the Ilnnrfl at Direclorfl 
for nmendiiienU to Lite CriitKliliirioii. During the iliBriiKKinii one* iiMiiniicnLloii 
W’RUfiugRCBlcd in the jircjiKkwil ofTered hy llie IlMord (»f nirrch»ri«. It wnfi votrd 
that Articles Vj VI, VIl niicl VIH of Iho CoiiKUluliori Im niuendtid U> rend 
as follows: 

HrCfcl* 1*- -Ogi«ri 

Tlin ci/Ticcrs nf Llio Annnrjnlion nlinll lin n ('hnirmnii of the lUmrd, n Prenidriil, 

A nomher nl Virc-Po^niilpoU, n Krrrelnrv, n ‘IVfnnnrrr, iiiul nii iCilitur. Thf! iliilirn 
of Ilia ofTirerfi nlinll lie (Ikihp uAiiiilly devolving ii]Hin surli oflirrrn exri'pL nn niiiy 
licnlherwlsn firfivirled hv Ihr Hy«l.i*ws. 

L'^cli of Iho Virc-l'rcni({pii(.n nIinII reiironrnl n diNiiurI_ rielil nf KliiMHlii'id in> 
terenl. Tho munher nnd lieliln of inietcNl of the several Virf-VipMiIi'nlinl nnuTH 
mIiaII hi! fixed ill iiecord willi Lite jirovitdonH of llie Hy-I.nun *rhe \'irr7l’rrnifI(>ii(H 
nhall AMial nnd udvine in the prepniriiliou for niiiond iiiid nperiid mt'diuKS oiol in 
other mnlLcrfl concerning tlio inforenlH of the griMipn limy rfji|H'flivc>ly rriirrpent 
In the tncinhoniiilp of Ciic Aiwicintion. In rnno <if the iiirrxpurily of lUc ('hoirmiin 
of llio lloiird Ui perform the duticK of liis oflice on nny orennion llin I'reMidciiL 
alinll act as CMmirnian of the Hoard. 

drfi'efc V/— 'Woard of Dirrdnrn 

Tlioro shall Iio a Hoard uf Dirorlors for (lie K<«vi-rniiii‘nl of ilie ABnoeiiitioii 
eoDHiBUiig of the tlhnirmau of the Hoard, the I'reBidnil, ihr Krrreliiry nnd nix 
elected iJircelnm. The Hncrclnry shnll mil n niimling of llm llonnl of Dircnlorn 
on the requMt of the f.Miivirinan of Ihc Hoard, the I'rmident, or imy throe Direr* 
tors nnd nliall notify the Directors of siirh inroliiigs at Irnnl seven Jays in ad* 
vnneo. Threo l^iructors eliall coustilota n c|Mor%un at any inroliOH regularly 
convened. 

Ariirle Vff Kfcrfiona 

The oflleers of the AKnodaiioii oihor (linn (he ('hnirmiiii of dm Hoard urn) lli^ 
IDdUor flliall )iu elected carii year nl the Anniml Molding and alinl) servo iiiilil 
tlio cinflo of tlio Aimuiil Meeting nl which their HurceaMirH iiri> eliTled. d|ioii (ho 
oxplnilion of Ida term of onicc, Urn IVwldeMl shnll lierMiiii' dm I’lminimii of llio 
Hoard for n lorin of one yonr. The Kdilor slinll lie niipolnied hy Iho lioiird of 
Dlrcolora. Tlio six clocleil Direeiors sliidl ho eleolod for loniiH nf lliroo yeiira 
ench, two of wlilcli tcriiin slinll expire nl iho Hohc of eneh AiinmuI Mi’otinit. 
No cleoled DirnoLor may nerve Iwo irrinn in iinnicdtiilr nooroBHion. 'I’ho Hoard of 
Direolara alinll fill vacuiicica in any oflice nnd in its own iiioinliorsliip until die 
next Annual Mcoling, 

Tim rroaident shall appoint a Noiniimling Comniillro of dirci* inmihorfi, 
llio personnel of wliich sliall he ainumuced In the tnonihornhiii nt loaot Ihrro 
montliB bofuto the Ainuml Meeting. At least lliirlv duys liofnrc llio Aniiniil Mcot- 
Ing the Nominating Committee. Rh»U retiorl (n die m(!iuliorMhi)i itn noioiuulioiiH 
of officers and Directors to lie elected nl the next Aniinal Mnoliiig. 

Twolvo or more itegninr Moinbcrs or FcUoivs niiiy iiiiiko iioniiiiiiliniiH for any 
oflico hy snbinilting n signed petition to the tSecretary of dm AHKorinlitin not Iohh 
than twenty-four hours beforo tlio beginning of the bnniimHs nmctiiig at wliiidi 
the election is sclicdulod to lake place. In rnHO n iHiininiilimi by |ii'(i(ioii Is iiiiiili‘, 
the Noitiiiialing ('onmiilleu may present In Urn Aiiiiiml Molding llm niuiics of 
Olio or more additional iioinlnccs for thnsniiienjlicp. 

When but one person Iiiir been iinmlniiled for a given nflici', tliiil. person mny 

bo olcGted nl the Aniuinl Mcnllng hy a viva viiee vole. If ibere iiri* I a iimre 

iiomiiinlionB for llm flame dflien, it Hindi Im the tlnly of dii‘ SiMTi-Inry in iiniimiin'O 
finch iioj'niimllniis, In the latter eiiHe, Iho ehailion for dibi nllicr nhiiH be by M'erot 
ballot) and tlio C.'linirriiaii nf tlm llonnl sliidl njipoint llirei* jinlgi'H of ideal leii 
who fliuiU cmint the liidlolR. The Jriiiges of eiimli»n Himh ilei'iile any iiumiimiH 
dial may arise as to tlio validity nf any ballot, iiinl hIiiiII doidare lliu roHnllH of 
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Iho election. The canrlitlnlc who rpceivci a pliimlilv ol iho voIpa eiial for that 
oiTico alinll )>c dcclnred elected. The Chairmnn of llio Donrd ahall vole only in 
ense of a lie vole, in which event he slinll cast the decisive linlUtl. 

-•Irfirfe V/// — Meclingn 

Annual and nccaHionnl mi'i'linKH of Uic Aaanrialinii slinll ho held nt such tlmea 
and i)lncGB an the Hoard of Direelom may desiuiinlr. The Clinlrman of llic Hrjitrd 
shall hnvo charge of lha f(eneral rd siirli innclings wiilt (liennrrialancQ and 

advice of the Vicc-l'rcflidcrils, the Hcrrctary, nnd the Scclifin t'liminIttccB. 

TJioodnro H. Hrnwn ]>ro]»n>*pd hvn niDoiiiluiciilH t/> tJm It wna 

V(»t(id Ln uinciul Hy-La\v d t<» rend na follnwn: “The licdd or fieldH of liilcrcHl 
to ho rejiroHontrd hy each Vicc-rrcHuleiil shall lie Hitccilictl hy llio Hoard of 
Directors. The NoiiiiiitiliiiK ('oniinillen alinll make a noMiinnlimi for each 
field of inleroKl excejit that with the npiiroval of the. Hoard of Direclora Iha 
ConiniiUee iimy noininalo ool more than cifi^hl Vicc-PrcHitletiU hy nKsignini; 
to BOiMC of tluMit re.spoiisiliility for n^proHOiiling morn Hmti one. field of iriLer~ 
eat." It wnH voted to aiuciul Ity-I.n\vfl to reail nHfollo\v«i'"T(ic.‘40 Hy-hawa may 
be amended at any Aniuinl Meeting of the AsKocinlion by a Iwn-lhirds vote 
of the MiOiither/j prcMent and voting, or llicy may he amende^l tliroiigli n 
nmil hallot by a tbrce-foiirtlm vote of the iiiomhcrH replying and voting.'' 

Tiio Hocrctary niiiuuinced (hal Ihu Anmiid Meeting of Die AHHOcialion in 
1012 would ]irobn))ly lie lietd in (Mcveliiiid, Ohio, and that tho Annual Mcct< 
ing ill 1013 would probably be held in Oliicago, IllinoiH. 

Tho Hccrctnry aimounccd that the Aa.Hoeiali»n’H lioadrpmrlors ofTico Imd 
been moved to tlie Auu'riean UniverHily, Nclirnnka nnd MassachusotUi 
AvonucH, N.W., WasIniiKlon, I). C. 

Tlio meeting wbh ndjourited. 

K. 7.. I'’(;nki(ou«bh, I'iccrelari/ 
Ucftorl the Hoard of Dircclore 

During the one buiulrcd and Iwo yearn nince Ibo founding of Iho American 
Statistical Association, our soeicly haa seen tho Nation go tlirougii scvcml 
poriodb of major warfare. Ah the current year thawH to a closo wo obHcrvc 
the country embarking ujfon anoUicr armed conflict. Wu know little of what 
tho ycai'H ahead may hold In alurc, but it ik cvhlcnl that our AHHOtiatiun, like 
other inHlitiUionH throughout the. country and like the Nation itself, faces dif- 
ficult times calling for courage nnd foresight. 

During tho firsL World War cnonnuuK HliiiiiduH was given to the develop- 
ment of more adciiunte and more reliable ftlnliHlicnl infonniUion. 'L'ho rc.sult- 
ing impetus brouglit about tlic CHlaldiHluncnt of many of the oxiHling current 
incasuruinents of our Kcieial and ccunuiiiie life and laid the hanis for iiiore 
timely information than had been available bitherlo. At present, as tlio 
Nalioji cmicoiilrnlus ils energies and akills on tim task of winning tlm War, 
wo witness a further expaimioji of our HlaliHlical resources, Perhaps tlicro 
1ms never been a time in which wo are, ns a Nation, more de])cii(lciit ujioii 
reliable nnd timely infonnatioii ns a basia for auund policy and ofliciont ad- 
ministration. 



I3i Amehutan 8rATlwirAL AwfinnATioM- 

During l1iU pcriml of IrAniiUon from n dofcnm! lo n wAr*limo ccnnoiny, Ihc 
A^ioeiaUon ha« mainUincd Ihoi CRScnliai funcliona Dint marked il« program 
In Ibo poat, expanded iU rcaourcoa, and modified its program lo meet chang- 
ing condiliona. The following review of Ihoyoar'a work betira wilnraa lo tbcnc 
dovelopmcnla. 

iS/udy of Defenno 5f/ifi'flfic/r.’ Voiir officers rccogriiRcd Uie iinincnflo tank 
cncovinlcrcd by the dpTcuwc ngencica in inooXing the informnliniiftl needs of 
Iho propnrednowj program. Thr Hnnr<l of IJirccUTs rcrpionlcrl llm IVoHidont 
to eludy the organijialiou of alalislirni work of Ihr l-Vderal fuivermiienl in 
an cfforl In appraise, thr prohlriiiM of fluplicnlion, ('oiifiisinn, niirl ijirfficirncy 
rcflulting from the expansion in the rci|uirciiirnls for HUliKlics by the drfenao 
agencies. Suggcaliona for thr improvement of the alaliNtiral work relating to 
tho defense program were offered iiifftrinaily on several orcaKitmH. Through 
its ofllcGn) tho Assneialinii is repreaented on n iiumher of roniniitteea studying 
the stnliatical prohlctns in more detail and preparing recotnitmiuJalinns for 
their aolulinn, 

Uncourngmcnt ia also being given to improvemenU in HtntiKlics in two 
rcalma closely connected lo tho defonsc program. One has U» do with the 
oxiflling inroriitfilinit on tho qualificntionn and skills of IIiokc rompn.diig the 
ataUalical pTofeaaiun. U is recogniied that Ihe cnirieney anti tcliabilily of 
our fltnllHticfl depend in lorgo measure upon the rffeelivo. use of cotripolcnl 
aUtiaUcal personnel. 'I’ho second rclatcR hi the devpU»pinent of Rtnlistical 
indexes In more convenient and iiioro comparable IrrioH for llir uan of enn- 
suinors of Htntmlics. Wo have studied Iho poHalliililii's of greater imiformity 
in tho haso periods of goiicral-purpuso imloxca anil Hiirveyrcl tho iirnbloniH 
encountered in Adn|>iiiig a uniform baao for their presentation. 

Changes in Orgauiznlinn : During Iho year Iho llouni of Dirootora and tho 
officorB continued lo study the problenm of tirganixalion of llio Associntion 
and consulted with the TcUowh nnd recent tiniccra In get tiicir ronolions and 
suggGBlions. After careful dcliheralioii it wou decided lo projioso Lo the incin- 
horehi]) at tins Annual meeting llml wo make a number cif changes in our 
organisation in order lo distribulo more cflicienlly the responHibilitics de- 
volving upon tho olficerB nnd to alrcngUioii the prujiarnliun of Iho program 
for tho annual incclings. The Directors afeo adttpled a broad set of policies 
for their own guidanco dcBigncd lo aUimilnlc ihc Asaociaiion’s CU^aplcrs ami 
lo oncouTAgo tho organisation of Bccliona for important nubject-innttcr 
(iolda, \Yq believe llmt it ia important to keep the organir.ation of the Aaan- 
oiation. floxiblo in order to meet tho chnnging condiUmis ami lo oxi)crinionb 
with proraiaiug solutiunB lo Bpocific probimnn an they nrisn. 

Commidcoji; CoinmittocB of the Assipciulion liavo continued to render use- 
ful service to stnliaticiniiH in aovornl fichla. Tho tJensus A<lvi«ory (loiutnitlco 
hold four incolinga to roviow tho program of Iho Sixleenth Decennial Census 
nnd to encourage greater omphnsiB on Iho nrialynia nnd iiitorprclation of 
coiiflUB data. The Cominitleo coiiHidorcd the efTcct of tho dofonso program 
on Iho notivitica of tho Bureau and noted tho roaourcca for atatiatical Borvicoa 
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that can bo mndo availablo to dcrcnac AgGncics. It roviowcd tho proposnls for 
a quinquennial ccusub of induRtry nnd buaincss and tlto collection of current 
buBincss atatiBlicB; it diBCUBsed the propUBnls for a qninqucnnixil ccurur of 
population and houaing combined with nninpic ccnauRcs in inlcrveiuiig ycara. 
The Committee adviaed in connection with the urgency of dcciirini; (he funds 
ncccaaary to bring the iSixtccutli Decennial CcinniB to a aucccaaful concUiuion. 

Tlio Joint Committco on llciicf Hlalisticfl held Hcvcnil incctiiiga ntid rcn> 
dered advice on a luunbcr of problcinn in the field of relief and welfare hIa- 
liaticB. The Coiiiniittco decided to rcaunio (he fireparntion of the liutklin 
of /ti/or»in(ion of licHef Slalhliciam and arranged BCRHiona at tho annual 
meetings oi Dio aponaoring aocicticH. Tho Joint Committco on Occnpntiona) 
Classiricntion met to develop poUcica on the tabulation of llio occupational 
and induatrin) glniiaticn of the Cenaufl of 1940. During (lio year three inter- 
mediate clnusincntion liaU were prepared to be applied to arena where the 
complete detail could not lie ubccI; each is in harmony will) the Cunvcrlilnlity 
Liat prepared by the Conunitlco several years ago. A BubcomniiUcc is at 
work on the clnaaificntion of new or changing occu))alional groiijis, with 
particular rcforoiico to Utica peculiar to dcfcnac aclivilicH. The ('ominittco on 
CensuB Enumeration Areas asaislcd in, the pinna for Inbuliitiona of ceiiBUs 
tract data and gave leadership to their wider usuliy KlatialieiniiH. MuiubcrB of 
the Joint Cuminitlcc for tho Dcvciopmotit of Klnliaticnl ApplicntionB in 
Engineering nnd Manufacturing cooperated actively willi many grc)U]>B con- 
corned with tho application of stalislicnl luoliiodH to dcferiHD problems in the 
Geld of industry. They also aasislcd in arranKingBrienlifio incetingH and in tho 
pTGsontatioii of defenao courses in stalisllenl inclhoda. Tlio Joint Ooinmittoo 
on Metropolitan Districts cotii])Ioted its laHk of roeoinmending llm Metro- 
politan Dislricla for a largo number of dciiBCly populated nrens nnd Uiobo 
were established ns n part of tho regular Sixteenth Decennial Cenaus pro- 
cedure. Tho Comniiltcc on Kniniding was cnlablished during the year and 
promiBCB to make an important conlrilmCion to tho Kuund use of HAinpIo 
techniques in both private and govcnnnentnl Hlalmtios. 

Chapters: The ChaiitcrK of the AHsnviution innintainod inorcnaingly worth- 
while aolivilicB in meeting the needs and inlcrcHts of members in Ihoir respec- 
tive areas. Tlio Albany Glmptor ivos reapoiisiblo for tho jirepanilifjn of a 
printed index to cxisling iuformnlion in the New York stati! govcnunont. A 
similar guide w'rs jirejmrcd by tho Ilnrrifihurg ('}mpl<;r co\'(iring ai'ailaldo 
data in PcnnHylvnnia. Several of the (Htapterfl are engaged in cmnpiling 
directories of slatialicians in Dieir lorn)Uic.s. The.se and similar enti^r])riac» 
Bupplomontcd tho aoi'Ics of nicctiiigH arranged by most of tliu As.Houiulion's 
Chapters. Tlio Committee on (Jlmplers Inm naHiHlerl in siiggesliiiR riiit-of- 
town Bpcakors for a number of IhoHO inecUngH and has uxnrtiul leadorship in 
thocBlablishmcnl of new (Miaplura. (thajAers were launoliod in Moiilgdiuery^ 
Alabama, and at the UniverKily of lllinoin. Tlmro is evidiiiuio of gi'(»wing In- 
torcBt in a domi other ccnlorB in tho cslabliHhmcnb of lucid C'haplora. 

liiomclrica Section: Tho BiomolricH Section cxporionced an OHpecially 
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rmilful year. Ils mcmherjitiip, formerly coiii]»r»^ nlinrwl eiiUroly of profes- 
RiemaJ Rlalblicinng, was doubled by cnralUnK biciloginlfi nnd fimilar KiHicialiala 
employing ©UlisUcnl locbnitjurs in Iheir reHOJirrli. U arran^^'d a number of 
iiriGnlific mi:K>luigf( niOi bmlogiral groiip.K, in nrldilinn U> iho wilb our 

A^BoeiHlion and lluiac orgniUKRd liv a aiterin] foiuniilLoo on Uio We^l Const, 
riana ate under conulcleraliim for Ihc ufM fulure calling for a<ldLli'mal Rcicn- 
lillc incclingH willt binlogirnl aocmlirM, ini|irovciiioiil«( in (bn organij^nlion of 
iho 8cclicmj and ulltcr dovrlopmoiita llinl will expand llu! UKcfiilticKn of llic 
Becllpn'fl activiLiow. 

Publirofiona; Ffuir rrgulnr iinniborH of liie worn printed <]\iring 

thc! yuftr. Tbn fnrnl six iwuien r>f ibo expanded /iulldi'ji were propitn'd. 'Hio 
BlatUlical Nowa nnd >iot<*H and (Iio (‘hnplor Arlivilicn, bilhnrlo publif^hcd 
ill tlio Jciuns'Ai., were (rnnaferrcil to llir nioro frnpiotil riirrruit iksuck of the 
jTfiJfefin. Tlio IikIcz io Ihc Jownioi of Iht; .iMi^n'ran Slnlinlirnl Amnnolion, 
covering the perind from ISHS tliruugh KWH nnd prnjuired IukI year, ajijioarctj 
early in the current year. A largo nuinbcr <if oopira wore purfliiiKed by ihditi- 
bera and enbficribcra. The Af>aocinlion in grateful to lloi llorkefidlcr I-Vmiula- 
tvon (or uittkiug iia»siliiQ lUin important contribution to llie uscfubirwi of Ibo 
JounNAii. Hy action of llic Hoard of Jlircclora Ibc nrl prorredw fniiii the 
sale of the Index nro being added to llic Centenary SuKliiiiiing Cniul. 

Afe»if»crWa;j and Finanecf: Under aulliorily of Ihe. anieinlmeiit to )ly-I*au’ 
2 ndo]itod last year, the Iioar<) of Direclorx eslnblisliec] a rate r)f duca 

of 13.00 (or now ineiuliera under 30 yvnraof ngc during llie liret year of miun- 
boraliip. In rcnpoiiKC to Umh adion nnd Oin eonKcienliouN I'fTiirlH of liin (hun- 
mlltco ou (Tiuptcra and acveral local coiiimiUees about M.'id young alutisli* 
oiuns joined the AKKocintirm at the reiliicefi rale. In aiblilioii nearly '273 ataU 
iBticiaiiR and olhera mlereatcd in (lie AKHociallon'H work beeanirt iiiinnberH 
nt thc regular rate of duea, bringing the total number tif new meiidiera (o 
more than 000. Thia produced a net increnae in the inendierHliip during llio 
year of about 350, ho ibat at the end of the year our tolnl lueuiberebip in 
nearly 3,100.‘ 

Largely an a rcault of tlim enconraging grosvUi in inember.sliip onr income 
from regular nourcca during 19(1 wan approximiUely S1.3()(l larger Ihnii Ihu 
corresponding income a year ago. In nd<Mtion, the kumi of S2,o()(t wna IraiiFi' 
(erred from thc Centenary Himlaiiiing ITind to meet current oiieruling ex- 
ponses for Iho year. 

It ia (lifTicuU to forccaat thc effect of war coiiditloiiK on Llu; (iiuuuual posU 
Uon of thc AsHOcialioii during thc period iininedinlcly ahead. However, your 
ofTicorB believe that with the furllior growth of dutiHlieid aelivity (iiinneded 
with the war effort wc may expect a auHlaiued gro^vlll in tlu! AKHociulioii’H 
membership. We also anlieipnlo iiicronHcn in the expenhea involved in niaiu- 
tftining ouv program. Some cvhlcneeH of ibeau increiisi'H in tin; o\)ienHes a)»- 
peared during tiMI and if they hccoino more Kuvero and more rapid they may 

' Tlieae wUnulw wbto l*y Rxwms nllM Um uliiTift nl Uiu ytni. BtfC U\b 

or llio Boorelary, (]ila Joviikal, |ip. iSO-SO. 
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rcquiro ub to mnkcsomc inodincaliona in our pInnH. In order to ofTcct econo- 
mics that will not impinge Bcrioimly on uur fiinolirnm it was decided to iiiovo 
the ABsoeinlion'N uiTicc to n new location hirnmlicd In im williout cxpcnno 
through the gciicroaily of the American lliiiveraily in Washington. 

liespotmbilUica /f>r Ihc Future: In a period like the iircKent lliere Is an CNjje- 
cial need for trustworlliy and proiii]>l HlAlisticnl infonuniion, orncicntly 
organi/cd and aceurntely interpreted. 'L'hc rc<|uireinenls relnlo not only to 
tile dclcnsc induHtricK hut also the hnmilcr idinxes of our complex Hocinl and 
GGonoinic Mtructure niul its (qienilum under rajiidly ehnnging condilioiiH. 

ConauiiucnUy, while we iniiHl iiiako adjuHlnienlH in our AHNOcinlian'it 
nctiviticH niul plnns ns n roHuti of (he nntionnt einerKoncy we need coitHlanlly 
to be on the alert to niaintnin n haliiiiccd program and to encourage lasting 
irnprovcmcnls in .slalisties and HlatiHLicnl inclhods. Moreover, ns a jirofcS' 
Bionnl society we oliould Lake part in preparing for the proiilcms tliat will 
face t ]]0 Nation in the jicriod iitarked hy li return to pcnee^linic activities. 
These prohlcins and llio iiiforntalhni that will he needed to coi*e with them 
will be no Iciet urgent than thoaewe fneo during the armed eonllicl. Ourrc> 
sponsibillLlcs extend l^cyond the present and (ho imnicdinle fiilure niii) 
require that we keep alive the rcalizaliun that the Nation’s lask of winning 
the pcaco is fully ns impurUnt as that of winning the War, 


W, l/KONAiiD Chum 
II. L. l‘’(».\KII«UHKl{ 
r. liKHt.IK I[AYF01tI> 
liOWKi.n J. Ubku 


WlNHKI.l) W. UlBFhnU 
]>'hRDKI(«:K ]•'. 

O. C. Stjsb 
W ii.i.AUi) h. Tnoiii' 


Report of the iSVcrclary 

Preliminary incmhcrship statistics for the caiondar year lilll are included 
in thclUporlof OicJionrd of Dircctorn. Ow the basis of more recent inforuintion, 
however, it is posHihlc to mimmarizc the niial HtatisUcH about the memberKhi|) 
of the Association. During LU-lt the lolnl meinhership increaHcil from ‘2,731 
to 3,181, rejecting a not growth of -M? ineiitbcrs. During the year 7(15 now 
members wore elected and ‘2(1 former iiiemliets were reinsluleil, Twenty 
members were lo.st by death during the year, iueUuling two Honorary Mem- 
bora, ono Follow, and ono I.ifc Member; 103 nicinbers nisigiied; tlio monibor- 
ehips of 105 were removed from the active rolls for failure to jmy dues. 


McmOcrfl/itp s/a/crnciib Ilcrcaibcr ;-i/, lOJ^I 

Honorary inombers M 

Corporate niomberw 4 

Follows 102 

Ilcgular mcmboi'H ;i,(MU 

Total mombcrHliip 3,(81 



AmERII-AN flTATIwriCAI. AHHOctATlON 

t Alemiffir iliiriiiK IlMl. Tht^rc vierp no now 

Ltle MemWra diiriiiR the year Inil Iho cIcaU. of one Life .Nreml^or waa ro- 
porlcd reducing the Iciial numlicr of I.ifc Mcinltcra lo ,'in. 

The dcAlh of the followinK titciHltcni wna recorflrd during the year: The 
Rt. Hon. Ixtrd SUimp of HhortIniidN.nnd fJnBlavuwTliirring. Ummnru Mm 
Jainca ^V. Glover, Mow; Carl I. Alal.nrg, M. Ada Dciuiy, Robert G 
Drown. Arthur R. Ilnider, It.L. Craiiilall, liulwrt F. ForrMer, Rnnmdino K. 
Cidiborly, Horn, Olin Iiigrahaiii, John UVlIw Mores, H. Jl. Renr- 

main, Paul A. llyan, (\ K. KnifTcn, Mn/el I. Rpirer, M. W. TlminpRon, 
JcMftnnuo S. WhiLncy, mid JA-olyn 1,. Yomnanw, Iteffulnr Sfmhnfl. 

It. I», I'UNKIKilJHKII, fSVcrchirj/ 
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Rtporl of ik Tmmrcr 

During tlio cnlcndflr ym lO-U tho Awcintioii'B inconip, Jrnm regular 
Boiim exceeded lliat in lO-lO by nbnut $],f)(K). In addilirm, Ibc gruaa pro- 
cedfl /roni the haId of Ihn hikx In \k Jonml Aiiirmiited If) nearly WOfl, 
bringing the toUl 0 / the inercaan over lO'IO In airnoat $3,200. An exiianrfon 
of nearly $000 wofl recorded in riiflmbcrflliip fluca; iiicoiite from niiliacriptionn 
increased about $.100, nnd ndverliflitig rcv'onuo \m approx! inaUily $-100 
greater than in lOdf), In order loa(i|i[ilciiient thninciiine from regular aoiircca, 
tho Hoard of Dircctora aiithnrixctl an approprialinii of $2,r)0{| from the Cen- 
tenary Knatnining Fund, cniniiarcd with $I,f)()() during llio pmling year. 
This expanded Irniififer to the general account of thci AoHociation largely 
odfiot tho Icriniiintion of tho Huckcfcller Fuiiiidalion grant for general piir* 
poacB. 

The regular program of the AHROcialioii'fl nctivilicB during 1041 rcnullcd in 
an increase in cxiiciibc of a little nioro limn SOOO over tho corrcHpoiuling total 
in lO'lO. Bolli ofTicc expensefl and llio coni of the fiidfclin wore larger Ilian Hie 
year before, but aalarica anti wegCH and Hie cOKlof the Jouunai. were rcducetl. 
Tho total expoiifie for the year \m nearly $l,4i)0 lower than in 11)1(1. 

The net oxcchh of income over cxpcnticR, amuuiiling to nearly $400, war 
aceoiintcd for largely by the net proemlH from the »nle of Hie /rtdex to (ha 
i/onnifiL By action of llio Board of Dircclnra, the net jirocceda front Iho aalo 
were transferred to the tlonteimry HiiHtainiiig Fund, 

The balance Rlieet and oilier detailed rinancial flUicinoiiln, with eomiiara- 
tivo rigutcB for 1040, are included in Hio Ilepori of the Aiidilnrfl, 

U, L, KuNKiiouBBii, Trcfifliirar 



13IS AWBUU'AX StATlKTlrAl. Afi^tK lATlDN- 

Report fi/ Ihe AtidilofB 

To Ihc lloRttl of UircclorHof 

Amoricnu HtaiinUcal Attf(nciAlir»n 

Wd have oxamiHCil the hnlance ahecl »f Ihc Aiitprirno SlnttnUcal AnRocia- 
Uon na at Der-RmUpr :il , iUll autl Hit* xlntoiitenu i>f iupoim* and Murjdun for 
Ihc year lhei\ cudvxl, have reviewed llie aeetoititiuK ikroredurvH <if the Aatvocia- 
tiuii and have exumiunl or teHled AeciiiiiiliiiK rpeordn nnil tiLher KUiiporling 
evidencR, by inediiulN niid to the exlrMl \w. dt'eineil npiiroiiriaLe. 

TliP rcrnnirtl rn^*ll n rciidn f»ir l)ie yenr were Irncrd to the flR|*rii«il.H f<li<iwii 
on the Itniik aLnleiiienta nttrl the niiiniiitlN for diirN niid AiiliNrri|ilioiiH wore 
leatcrl with the nieiul»<?rahi|» mid Milmrn|ilion reeordH. 'I'lin pnid clierku and 
relnlive vrnirluTR were iim[ter(e<l in HiiMixirl of the rnfli di«l*iir«f*iiierila for tlio 
year. The cnHh hnlAticea niid (he KeciirilirH owned iih nt Dereiiihnr lU, lll-ll 
were cnnrirmcd by iimiicetioii or by cerlilioAtos obtahKid rlircul frojit the dc* 
poaiUrica. Wc did not dicck the inondirrehiit and nid)Krri]dicin rncorda in 
detail or make any independent verifiealioii of Ihe Inventory of old joiirnala, 
the nthco rctorda of which arc liaaed in pari on data «KHcnd>lrd in prior year«, 
no recent idiyaical iuvoutory huviuK heeii (uken. 

In accordance with a rcRoluliotiof the Ibmrtl of Directorn, March HI, loyo, 
Iho lifo uinidicixlup rcacrv'c in cniiiputcd on (he baeia of t)io coniliincd nil' 
nuity Uldc of niortnlity with AHauiiicd iiitercHt nt >1% per ntiiinm nnd nri 
neamned niundty of 9ri.0n per life ineinbcr. The ninount Irentcd na iriconip in 
each year rcproncnlR llm exccM of the. rcwrvn at (he br«innliiK of the year 
phis iiilcrcnt for the year nnd new life ineinberaliipH receipt k over llin reipdred 
roflorvQ at the oiid of the year. 

In our oiiinion, thu nccompniiyiiiR balance abeet and related HtaloineidH of 
Income nnd aurpliiH (ireneiil fairly llio pOHilion of ibe. Amerienn Slatiallonl 
Aasocintion nt Decotnbor lU, llMl and the reHultH of ita o))nrnlir)nH for tho 
year, in conformity with Rcncrally accepted nccounlinK )>rii'iciplcrt applied on 
A baeia coiiaiHlcut with that of the preceding year. 

I’moB, Watkuiiouhk Co, 


March 0, 10d3 
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Ameru;a}« Htatirtical AKHoriATtn^ 


UALASrB HiiBKTit 

Ilrrnmii»’r Doroinhf^r 
AnatJfl 31. 1011 31, llUfl 

Coflli in limik ntirl nil linnd $ 1 ,733-00 $ '2,300-30 

Accounts rprrivfthlo 3'23.ni l.lfi-JiT 

InvcBlinoiiLs; 

Uiillcd StfiUiH HnvinR'» TIhiuIh, aI rodriiipliMii vnlun Ft , ISO IHI 0,032.1)0 
iSlui'ks, nL (mihL (aL iiinrkrl qiioInliMiis 13,873 niid 

Sl.iriH, n's|ir:rlivrly) 3,703.50 5.703.50 

rnvcnldry of old .loiit'iiidH, nl ii}i|)roxi)iml<‘ torL njt' 

plied to snlnlilti (lUtuiliUcs 1,770-01 1,701.75 

Furnitiirfi nnd Hlroillrfrfdrpr/'natioii. . , 511 -HI (\ 27.07 

Deferred uliurKCH l.Ml.Ol 

Jiri.rdlO.Hi'i $15,H20.fil 

/j'fllrlflO'ci 

Accounts piiynlilo $ 1,1H,3.IH % 215.91 

Speciftl Adcoiml—Alllod Sitcial Hrimri* AnsoriniionH. IHl .HI 303.33 


Tlio Unekcfellcr tMiundnliuii Kratil for Die Indi'x to 


Ibo Jouniuli 


Tulnl nmouul 

jri.OOO.fKl 

cx[ieiidr<d in iO.'lO mill 


1040 

3,027.00 


$1,372,31 

/;ca*-“l’nrtioii cxjicndr.d in LOU..... 

012.71 

Amount rclnrnod to the Utick(*f(>Ui*r 


Foundfition 

$ 450.57 


Conteimry iSusUininK Fund, per Hlnimuenl 3, 018. '15 -l.-lOll.*!? 

Ijifo mcinbcruldp rc.scrv'e 2,315.70 2,111.01 

Unearned Income*! 

Dues 1,207,12 010.42 

SubBcriplions 1 ,0011.70 1 ,303.02 

Surplus, per fitflloment.. 1 ,073,72 1 ,007. 24 


$ 1 . 5 , 530.83 $ 1 . 5 , 820.51 



MO 


AMnnir^K HtATItmr At. A«(^Uf;lATlOH> 


RTAtHtnCAl. A'!»*OC1AT|f*W 
iKroMB: i4rAT»uffKrfl 

VVBrPndinK T>fr^'inbt!r3l, 
mi 1010 

Income: 

niir« cimfntypftr lU.lW'iOft $13,V61.71 

Dvit**-- yrjiTP. . . . . . 31 .2r» 37. BO 

I.lfp rnt>rTil*''rfilM[M IW3.rtfl 2K0.03 

Hiilwrriiilinri'* . - -- 3,f2.1.2.B 3, 301. BO 

AilyfriisiriR., . ^33-03 IBK-Ol 

U^iirinU 171.10 IRO.IO 

Journul frJrn. . . 30H.07 'iHl.33 

Index Un the JemrtifU fftlri* BOfl.tHl 

Hi»cclal imlilfi'ftloiriK 71 .07 18.01 

MiReellftncoini laH-a.l 01.18 

Diyidendii and (after drclurUntt 100.07 in 

IDIO Bfid )0n.48 In 1011 B|t|.Nirtiunr>d life 

mftmbtiTslno rnterve) 101.98 

ViO.rioH I'lK.OOllT 

Aoitroprlalum from CenLenary HiMUlninK Fund. • 2,500.00 l.fiOO.OO 

Tlio nockcfcllcr Faiintlntlnn Krantu: 

For gencrnl imrfMWcs 1, BOO. 00 

For Index Ui Iho JniirnRl (nOprnprinUnn M mvfr 

cxpcmtM for year, por contra) 019.71 1,000.98 

B)x»KKeKa: 

Jotirnnl'— printing, mnlOnit; and reprintH I 1,711.80 ( &,018.2B 

DiiUcUn 1,111.75 102.81 

Salaries nnd wngefl ll,nH1.2U 11,200.20 

Unemplciymcnl. comiKtiiiRtlon tax 238.00 281.30 . 

llonL O.'iO.OO 000.00 

Onico Hupplica, printing ond mlincoKrapliinx 031.70 715.01 

Ooucrnl pcmtaKC nnd carriage. 7L0.0'1 535.20 

Tolophonn and Lelcgraph 15.5.02 212.15 

Travel oxpoiiso — ofliccm 387.20 370.07 

Mlmoogrnplilng — RommllUcs. .50.10 10.02 

Storage a[ old JournnlH 72.00 72.00 

Cost ol oUl Jontnala sold 50.01 40 .70 

MiacellftncQUR expenao 475,35 200.54 

Doproclnlioii of ruriiHviro and oqiiipmonl 05.01 110.00 

Memberahip campaign 170.80 

MoinbcrHliip directory 701.15 

KxpQiiBC — ^Indox to llie Journal; 

Expended from Uockefellcr FoumUtion grant, 

per contra 012.71 2,590.08 

Expended from AaBoclatlon funda 211.35 

tg72 7'l'.40 »2l, 030.88 
DnUnco carried to BUrpluB. $ 301.13 S 083. ,90 



• PnOCBEDINOfl 


HI 


Ambtiican Btatisticai, Ab 4W«CIATIO.S 
StnirtUf) Htatrubkt 

Ycfur ondiiiK Drt'ptnltpr 31, 


m\ iDio 

Balance at bcRinning of yfinr $-1,007.21 SSiOOl .23 

Add — Exccm of income over exiM?HNca for tlm yc-ar, i>pr 
income ulntcmciit. 301.13 

ri,^2HI.37 ^^'•700^23 

Peduef— Exccofl of oxiwnflCB over hicnmr fi»r (In* yrnr, 

per income Hlftlemcnt $ 083.00 

Transfer to llic Centenary HiinlainiitK Kinid nf net 
procGcdH from Hale of lUe Index to the Journal. . . $ 3.Vt.fl6 

i 3M.of» 

Balance nt end of year $-1 ,073 .72 $-1,007 .2‘t 


Btatbjmrnt oy OnsrioNxnr H\3nTAi»}Su Tund 

V(‘at c-iidiiiK 

Tidal DiTi'iiiliiT 31, Prior to 
1011 1011 


Gonlrlbutionn nud plodKee (rclftlliift to 
llic support of the itrliviUra of (ho Am* 
aeolalion for a period of five yoarn from 
January J, 1010 to ]>cr()mhor31, lOll) 
PlcdRCH not I’olU’cUol at Dnronjbor 
31, I0‘il, including 12.7(10. -((I notduoat 

limb date 

AinouiiU received from conlribulora. . . . 
Interest recoived on bunk HnvinKB arrouftl 
and increoHc In rodciiipliou vnUio. of mC' 

cuHltcs 

Transfer to Centenary SuHlniiiiiig I'und 
of net pi'occcdH from (lici Hale of tliu In- 
dex to Ibo Journal 

Total cohU reccipU 

Lets — ExpoiHCH of enmj)aif;;M (priiUing, 
poHlngc and Icinpornry DHKihliiiice).... 
Net rccciplH from caiupnign 

ApproprinlioiiH )iy the Dom'd of Direrlors 
to tlic general nceounl of llta AaHocla- 
tion in nccordaueo with tim huilgot: 

Year 1010 II.MIO.OO 

Year 1011 2,f>00.()0 

Dnianco Dnccnilicr 31, 10-11, [lor halaiu'e 
sheeb 


$10,000.02 


2,701.25 


77)01.7 7 

$1,202.00 $0,702.77 

135.50 

111.33 21.23 


35-1.05 301.05 


$ K, 391. 08 

770.53 

'$l! 007.08 

$0,727.00 

770.53 

$ 7,018-15 

$1,007.08 

$.5,050.17 


4,000.00 
S 3,018.1.5 



AMumcAS .SrATmri.-A,. Amocution. 
o/ C«mm,llrr, on,l IUp„^„u,lhr, fur WJ,l 
CffmmiUiex! on i^eUfur^^ 


F. U?Bllr* Hft.vfrir<! 
Frfliik A. Hopm 
W. I^iinnril Crmii 


Jnhii liirp Minor 
Thcoilnro II. Hrrtwn 


CammiUff! rm .VnoJi’orj^rons 

Tlimnlure (1. Vnlonm. Chmrmnn 
Ji«|l>crt 1.. Diifin 


r^Htnlliy H. 'I‘Jininii« 


CoinmiUn on 

F. r^lie Ilayfnrd, Chairman 
C'tJorKC 0. May 

Bwmctria Seciion Cammilke 

C. 1. UllnB, Chnirtiwn 
JfMcph Ho.rkft<m, fircrdary 
A. R Ilrniidt 
Alfred J, Utkn 
Hugo Afuoiicli, Jr, 

Ceiwin Advkort/ CammUka 

Williuiri F. Ogbiirn, Clmirman 
Murr/iy U. lionedict 
I’aul T. ClieriiiRiou 
J. Frederic Dawimrwt 


nller \V. Klewart 


J. Xoynmn 
( Arroll K. Fftlificir 
(icnrgo W. Sncdecnr 
Douginn I-,'. HcnlcB 


l‘iMhcT Cluiiek 
l‘redoripk F. Klcplmn 
dlnrd I/. Thorp 


CommiUec on Ccmm Bmwicration A 

Howftrd Whipple Clrceit. Chair 
Ufircnco R riftt«chelct 
Krncst M. Fishop 
ChnrloA S. Newcomb 


I), llcetl 

Ummj K. TrucHdcll 
Hhirk-y K, Itnrl 
I,eiil J). UpHon 


/oml Comw,Vl«tf on ,, , 



T. W. Howard^ 


Aopoinlod III 

A, _ . • 


' ■‘flcownnoo W I I n„.t .w ■ mill I 

lunch, *" ft 10 kupftrvl«« iha Idvhi 
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Joint Commuter on OccvpalM Cln^iificalwn (With Dig Uivimon nf HU- 
tiBticnl SlaiidoTtlM, riureau of the IUicIrgI) 


Howard H. MyGrR, CAoirman 
CJlnilyH L. raliiifr, .S'rrrrfnrtf 
K Dftim Duriiiid 
Meredith H. (liveiiH 

Joint (.'onmUtco on lirlirf Stnlifliro (tt 
Afiaoemlitm) 

Unlith (}. Ilurliii, fViatVmGH 
Paid Welii>iiih. Srrrcinru 
Neva 11. DcardiirlT 
Kmil rrnnkfl! 

Aline H. Chiddcrt 
Helen 11. Jeter 

CommiUce on Slotiflks of lIoHpitaU 
Orftlmm I-. Davis, Chairnuin 
Joflcph Hcrkmm 
Rclwyii D. ColUiiH 
Kdwiii (’roHiiy 
Neil A. DnyUiii 
Halbert U Dunn 
Gerhard UarUnun 


IMward D. Hulloiider 
Merrill G. Mnrniy 
Tx*nii K- TruoKflrll 
KuiiiigU H. ^Vidcli 

iUi tho Aiiierirnn T’uhlio 

Howard 11. Myera 
KinersoJi Rors 
Saya S. KchwarU 
llonnan M. Snnieni 
Kinincll II. Welch 


^f. U. Kiiein 
U. (>. Inland 
(•c<»rRG Rt. J. J’urroU 
C. HufuH Uoreni 
CharlcH G. UoHwell 
A. Ilnrdihly Hellcra 


Comuiittec on (thnptord 

llohort U. Nallmn, C7uiirMi«n 
Henry 11. Arthur 
Edwin 11. CJcorKcs 
IvCHtcr H. KcHokk 


William A. Htnriii 
Gliiirlt-H W. \'iiiki;ry, Jr. 
Uuhert It. WillianiB 


Committee on Sampling 

Frederick F. Sloplinii, Chairman Samuel H. Wilka 
ClooiRO W. Sncdccor Thoodori! 0. Ynlcinn 

Alfred N. Watson 


Admori/ Committee to the Nnlional Uasicr of Scicntijic auU Spvciiih^ctl Per- 
somjcl 

Hulhort h. Dunn W. Tyhir 

WftUor Mituhi'll, Jr. Hammd H. Wilks 

Frederick F. Kleiiluin 

IteprcsenliUivc on the floortl of Directorn of the Nutionol Hurani nf Frmiomic 
7?es<'fircA 

Winfield W. Iliencr 
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3/jirwi«rrJ? sj S&ntd H^'Mrek CwuHfii* 

O. C. f'jl'win U, WiIwr 

Stustfl A. IUc« 

on Ihf. (.'oun/^^ r/ lA-f A«*s«’rtV<tn far tit* A</r<JMecmcnt 

of ,S'ciVv»Mr< 

WaUpr A. l^hfiViKnrl 

i/r;?rirM'f?/<i(iV8ff nn jl!<! Jffir.l ff*r !h<e of W-'iImIimI Ap* 

fJicfl4fon^ m A‘ngit!f«nn9 n»j4 

'lYnll-er A, fihcnlmrt I'hurcliil) i;li4(CiiUHrV 

HepreMuMin on Ih4 Si^ian^fil ComtnUl<4 tyn ,*^hn»hrfh for (trophic Vrticnla- 
lion 

A, Uiah&rdsoit 

Mombor of 0x4 AiM«n4<tn /)oeum«-ti/o(ian (niixUUe 
Frtjdftrick P. SUiphan 

OK l/n8 AHmoty Board oj lAc AmrrfV^jn Peor Hook 
t’rauk W. Nal«Blciti 

/2epr«4en4<i4(«e onOic Adoifory CommiOoclothv.Cciuuc l.ibrary Project 
llicimrcl 0. Lnng 

I VVUli l«niu«ipirtn« kV U»« «thl p( IMl. lUU, iut4 lliil. mi>wUTely. 



BOOK REVIEWS 

Glekn E. McLauciumn 
limcw lidtUtr 

Inlroduclion to Medical niomflru and filaliMic^, by Rnymmul I’pftrl. I’liUft- 
delpliia; W. fi, SaunclorH Coinpnny. Ifllfl. xv, 5ri7 iip. $7.0(1. 

A fow mniUlis nflcr |iubl(nati(in uf Ifiin (>nnk nnd nfUtr I Imrl nccKjilcd ait 
invilnlirm lo revititv it, llio ntdboi', lUyiiiniirl Bt'nrl, dit'd. I r/'^ardi'd Bear) 
na iny mriRlinnuoitlinl U’nchrr nn well nna Rood friond. It in nnliirnl, llicrefnm, 
that the lank of ravinwing liinlaHledilioii ol a hnnk whieh wnn llin fuiindntion 
of my own Htntialical inrandprinRa invito, n wnnewhat difTnrent (ront* 

men t from tvjiai ordinarily ia duo Anotlirr edilion of a well knou'Ji text. 

Pearl never did nnylhiiif; in a way that anyone gIro would do it, and llie 
trait is cxciuplincd in Itia ^fcdical IHomctry and Srafi.*!(iVa. It itt a ^ond Rolid 
elementary text — llic beat in ita field twenty yenra after i(,H firat iMjie — fmt 
it is more; it ia IVarl'a pcraoimlily. In it llio nebolar, thu prolific reader, Die 
wit, the Enftliah Btyliat, arc on cxldbit, na well ns the ponLid and llie para- 
cloxcr. Ill hia career Pearl piiblialiGd an iiiiinenKc ninoiinl of work and 
minuteness of stadaticnl detail wan clinmctoristic of it, hut nlvs'nya it was 
cnlighloncd by a well defined general flcicnUfio Ilia grcnUcien- 

tlfiu hero, and I suR)ioct bis coimcioun model, wan (lallon nnd bn exhildUul 
tho samo verHatile iialuralint'a inlcreRt in an cnorniouH variety of Rubjects, 
and the Ranio desire (o comprclinnd them fpmntitalively (hrough the in* 
Btnimciilnlity of Htatistica. But, na rovenlcc) in Dm jjiriaivn introductory 
chaptor of this Ijnok, his fundniuenlnl view was that the sliiUslicn) method is 
only ancillary to tho oxporiinoiilnl. ChnrnelcriBlically oim can find in his 
work a parallel nericH uf iuveHtignlioim, on the one hand slrietly idnlisticnl, 
on tho other cxjicriincnlnl. lllustrnliug tbia i» Ida work on tho applicnlion of 
tho logistic curve to pupulalion growth, in which Ihoro wore cxlcnsivo \\\- 
Ycstigalions, with T^uwoll J. Heed, on liuinan popidalioim nnd at the same 
timo inlcnaivo experiments on Jlroaophila. iSimilarly liin idea that longevity 
ia related inversely to thorntcof expenditure of energy, first jirojunnuled with 
tho support of occupational morlnllty HlntmlicR, was followed by elaborato 
experiments with the fruit fly and (hicuinia inelo. 

Tho second chapter of tho bonk dents with Innd marks in Dm history of 
biostatistics. AYliilo the author biinHelf diRjiarnges the dry nielliod of tabular 
historical outline which ia the bnais of the chapter, the aeleclions for empha- 
sis, tho quotalioiiH, the eommcitls, ns well as the illuHtralionH, furniah an 
onlorlaiiiing as well as inforniAtive apcixu of the high pointH in Uie develop- 
mont of hloinediflal HlaLialies. t’baptnrs III-VI deal with the raw data of 
biomotricR, their aolcelion, and Inbularnitd graphic proHeulalion. 

Beginning with Chapter VII tho nnalytioal Icehnio of BlaliHlieal methods 
is (Icalfc witli. Hero students of BtatislioM who Imvo orilered Uio field in recent 
years, and cspcoially those who have been infiucncGd liy tho ideas of II. A. 
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Hither, ni)l jltici an iinrarnihar appmaeh. an<tl even tthni tliry may couiiider 
Ui W ermnrnii*t. IVarl was well nware tA relalively rrr»‘nl “revnluiiojiary” 
changifra in aValHir^. anti ihe iailUFi' lo hi«» trvl n^tejisivrly in ncnrird 

with them, wipe r't iimI, wft« •lelilM'tat**. There it iit llie lemU ivn “Ihcnry o( 
pmall "analypia tif variatirr." tim Rfea!, (m llie '“Uinling 

of liyiKilhc')^#,'’ ii'ir any Rrenl i»>niw ef Iho iirw vtn’nhniflry rur- 

reiilly in ihe >nakin>^. Tlir'>'e in«nx->'h»iin nrr, in my n)*iiii'<n, in llie inniit mnnul. 

'rhe eiftlilh rlini'ler, on hfe lahles. i« Ihe I«'pI brief int ’''nilnlinn nf live, 
aul'jcrl f.if whirh I am Rwar**, bii»I in it'pjfrH (hi* he^l fi’eardlcM nf 
tenglli. The Iilh‘ of Ihn Ixonk nmihi t^ rni (o liniil itt 1 m no'iliral liiiijindry, 
hut lhi« rlinjilor e\lhl»il*^ Uo* IVathmi ImikIi, nnil ihr hfi* lnhh*H nf Hies, 
rtmeheR riu! BnlMutoInleR nre alwi ih-all wiih. Here. bp. chew herj* in Iho honk, 
cra|w nut Ihnl. In rrnri, lunn naa jiipt anMlhcr nrKniupm, llinuKh nilliril an 
eslraortlinary nne, w hirli n tiir’iffiit'l rmihl exnininr* wilh inleref-l. 

In the. ninth rhatiler, uti biljiittlnl (icnlli rnleH, I'rarl miiii'R near In Inning 
his Kenwe tvf humor nvrr the raistiuR rvutfuRinn in ti riniiioloKy. (Or in it timt 
llilft rcvttswp-c lout hit^) il« Mya in elTef l (Imt einre the elaliflirnt unrhl Ima 
not had the aeiii>e hi nclniil his toriniiinloKy, ho will fnlhiw t)io nilhi'r inr|il 
officinl TCConimcmlatinnB. Then ho j»rorwNlR hM l<» follow Ihinn! 

The tenth chRUlcrtlcalR with lhowlm|‘lm^nr«IrvIln^■cj^l mol prewntHHoinc 
new UhlpR for (Ic'tofKiininK who.lliorfm observed ilifTiTmt’c hcl ui i'u mcnnN Is 
Bigninrnnl. The olovonlh din(iter on the Iheory of i*rnh»bilily di'iiln willi Ihc 
biuoininl oxpnnKinn. itn niijironrh In the iinrnml rnrYO, nnd Hin cHliiimlinn 
of the VRcirtlMlvly of a rRlo, whilw the followinR ehiv|»l*'r J^rc^'^utH the ehi- 
equarc IckC and the. fnuNfnld (rMo. In ChaiilerA XIII niu) XIV mt iiii'aRiit’o- 
mcnl of varialhin nro Uken up the onlriilnliMn of iiiiniiriilM him) Iho ilorivorl 
Blatialiea, llio mean, median, mnrle, stnndnr«l deviiuion, RkcvMO'pH and k\>r- 
toais, as well RH (Kiinc (tther mntU'rK sueh nn cIrrh limits, Ihn rctonlinn nf 
decimal places iu inihUaliod coiiKlnut'K, llin eoii(parir*iMi of Kmiipt vvilh rogard 
U) ccMiiiuiaili! iUntm and gruplih: prownlatinn of variability nri the hfiHis nf 
Tange. Thow cimfdora arc not happily hciuled nn far indicating their c.nn- 
tonU ia concerned, nncl the HouiulnciMi of some nif llic- new RUggcHlioua con> 
lalned In them la dobalahlc. (liaplCM XV, X\T. and XVIl deal with cor- 
rololion and fliin]>l« curcc ntliitg. 

The Iftsl chapter, XVIU, denia oxcluHivcIy with tin* Ingislic c\irve, and 
hero the Bidding hand of I’rofcsaor I<o\veU J. Uccd can he dito’.crned. U coii" 
tains a clearly prCBonlcd cxoiiiplo of the fit of Ihn curve by least a»iiiiircn 
naing auccCHsive n])proxiinnlioim to a Taylor expansinn, and n bibliography 
on the loftiRtic curve which wc may consider definitive. Tims the last honk of 
Pearl ciula with a aubjeoL far which Pearl m perhaps most widely known, Uio 
loglHlic curve and populnlion growth. 

The dcYolopmcnl of I'carramleroaiN fruni the Himiiie llora nnd fnnna that 
furnifth the tanldn'cf of the jwofmor of hiulogy to Uni "hiRlmr" fmiiia and 
finnlly to iiinn wan emUinuoua. lly llio liiuc of hia iiKanciiUiun witli Dui JoIiiih 
H opkins Univorsily, whore I know him, his cenlrnl inlorcril Imd cryslallizcd 
In homo aajnciis, To study man in nil hia complexities byinpntliDlicftUy, and 
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yet lo regard Iniii aiwaya m an aninial for enW Muriiliny waH his ol)ioc.tivc, 
He licld ccinucloUHly lo Uio liruatl |Mirp(MM; of njtplying gont^rnl liinlntrip prin- 
ciplca to llie study of iimn nod coined Ihr s|h*HhI plirnpo “Iniiiian liiology" 
to convey this, iStudicj? fn //lonon /ti*do0i^ nml Ids Inler fouiiiling of tli« 
journal Uumnn lUnhign uere exim'Miioiuj nt t)d#i idf'n. At tlo* limp f<f hiK 
death he was preparing for ptildiraliiiii a voliimo nil .^/lJrl Ihr .loiMuif. 

Pearl wna of llie lype of llie erealive mViiUlir worker ralher Umii of Uin 
cIahh room leaelier. Ah a elanH leelnrer lu? left n goiol tlenl in la* df4»irnfl, bill 
in a liroad kchkI! lie wiik a grertl leneber. for lie AlTrr.led inaltire F>liidenU pro* 
foundly. Not a few, tmmiiig lo his ri»nr>M‘« iiieirlenlnlly, were MMlneed by 
biuniclry ah he reprcHi'iiled it to innkeatAtinlioH their life work. U enii fairly 
be said that iim iiinuence waa greater (lian llial of any Hrigle. otlier pernon 
in tlic CHlaldihliinent of Ihe bioiuelrir. mellHHl in IIiIk eoiiiitry. 

To many, Pearl whh aHHoeinleil with ii rertuin liRi«ic nllilude in biological 
qucsliouH. He believed in the. jtredoiniiiniil iinporlanee of “nalnro** over 
"nurture," he em])baHimi onnKlilulioiial ah oppmu'd to ciivironiiieiilnl far* 
tors in the breakdmvn of tin? orgnniain and he laid great hItphs on gencUe 
factors, He had a ^har<l boilpd" Attitude toward amelinralive efTorU for 
improving the eiivironno'iit, when lie felt Clint Hie buHie wetikiietw wan in the 
liOHb argaiUHiii. He, was eio]dmlie in deiiiniiding evidence Ihnl wcdl intended 
crforla nocuHHnrily produce di'Hirabln reHiilte, but he made tlicm^ tlemanda on 
himself iiH well UH on otliera. Ilo never uttered an ojuidon for aerioiin eonaid* 
craliuii witlnml a heavy au)>port of evidetilini data amply nnd dearly 
tabulated. In the last several yenra there wax mdnidu in Ins wnlings ivhul 
niighb niipeiir lo bo a H<irtetiiitg in Ida Hlliludt!. I'or iiiHlancu ho appeared lo 
acknowledge that deliberate elTorlH at Idrlli e.onlrol could have n hUIiV 
tically aignilicnnl effeel on popiilnlioii, nnd that individnn) medical efforU 
could bnvc a greater ofTecl on geiierni nanilary eondilionK llinn be had lieen 
wont earlier lo asHigii to Ibem. I have wondered what wnH the. rcaHiin for 
this a|)i>iiroul uluingo and I believe that il HleiitmiMl from the aecinnuhition 
of data wliidi convineed litin. TIk'ho ((iiesliiMm were umlrr continiioiiH in* 
vcatigatiim in IiIh own laboratory. 11c had u IremcmloUH respeet for Uic fnolH, 
and I bclicvo lie. wiih Him]dy eonvinced by (lie evidmu-e. 

Those who got dose to Pearl an gniduute aludenlH or laboriil«»ry colleuKuefi 
found nil nninv.ing iiereoiudily. lie was iiiten-sled in anything in lint reabu 
of the intellect ami seemiHl to liiivo read everything, He had an onlhuKiasin 
for Ari.stollo as Ihuugli the latter weren ooiilemporary biologist, lie pnsses.sed 
a vanity of Hiidi colos.“al jiroporlion.*! «s to render it almoHl impersoiml ami 
altogclber duimdiig. Hie weekly journal ebdi meeling was an inlelleclual 
frolic where anytliing from Pallim'H l''mhruoiHgif nf fAe f.'/oV/: to ilendhgway'H 
Dmlhin the AJU'.riinon was reviewed with llioroughness and gusto. He liinghb 
the seni'cli for Urn ohjeulivif Iriitb and on all who worked with him he left an 
indelible mark. Ho will liu remembered by llieiu gralefnily nnd affeelionately, 
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far lij? Mdrg^rci Jf&rman JlBgoml. Xcw York: lUsynal 

ftttii IlikhcoEfe, Ivic. l&'il. viii, j'p. M.flW. 

Rlut!«.nU of will find in IWa honk nn inlrmhirlinti Ui thtt aUtia- 

Ucal lonl» of lhi?ir trade ralkor Vhan an of alnliKlkal theories la 

caeMo or in any other medium. Hnl a nine-huncImd-jJaRc* lexUamk “(Jpaigned 
primArily for Iho. Hrsl year of atalii(lic/« for «lutten(<a in fUM^tioln^y* who are 
prmimcd Ui have rnaaleml “no prprr»|uiNle of nmlhemalira Imyond frcBii- 
mnn college innlheiiialiea" inrviUhly rai»^ IrouKhjkmio iMdagogicBl 
diiemmaa. f^chewittg nil higher malh''itiAUr.« wltile uniicrlnkint^ Ui expUin 
“ail the hasic aUliRlifal melhrMia wliifh have Itefn usefl in aoriulDRical rc- 
iNt&ttih am! afuneof (he newer (uiroi whirh have not yet found witlcapplicalion 
in aoeioloKi^Al fieUU*' lifla le<l in thi« inatanec (o aorne preearioua lif(hUopo 
walking Iwitween riilo-or>(hu)nh preeopla ami aueh I'lAlonic diAloguo ns the 
following: 

A. . . . lYhat do other aodoIogisU do ahrml l4»t(a of algniDrAneo In such 
siliiAlians? 

11, They do overything invafti^^ido . . . 

On iho oilier Imnd, the loxi conUinn many lengthy tompulaliona whose 
mltonnlo in surely lieyond ilio eompreheri«i«n nf humI RludnnU of frcshinAii 
oollcgo mivCitcmaUca. Agnin. nlllmMRk Iho aUidenl in roiirakdiy and wisely 
adinonishod always to eoiiaidor the basic aaniim])UmiH of earh mclitod Umt 
ho Is Itiinpled U) uso, hia nlteniion in likely In Imr dinlrncled hy ocrnHinnal til* 
grcaaionu from diacuasinn of first principIcMi iiiln miiuilely ctriniled inslruc- 
iiona (or Iho nao of caloulntinK machinro lo cnmpulc vnriuua funclioiiH on a 
rnaBS-prodiiclioii basis. 

Asido from auch shorlcouiliiga -probably unnvoidnblo in a tcxl wliioh 
alma U> do no much for nuYicca—lho Inxik is not only auuiul anil u)i'lo-dalo 
but oxlromoly conijirchcnBivc. It should apiienl (o students who aro above 
tho avorago iu inlellcclunl inaUirily and acienlinc curiosity. I’nrls of it, 
oopooially ihooo dealing wnth ll\o newer couccjita relnling to HUin)iling and 
onalysia of varlntico and cft-vnrinncc, should bo ret|Uired reading for many 
social rosoarchers whoso slatisUcsl training wns derived from llio standard 
Uxtbooka of no more than a decade ago amt who do not yet renlixo that 
Yishor and olhora liavo outlawod iiivorso prohal/dity, 

Tho book is divided into fivo parts — ftuaiilitativd inclhocls in sociology, 
doserlpllve statislics, inductive staiiatics, statistics of rvlatiouKhip, and sc* 
looted toohniques for population data. Tho lunt part ineludcn treatment of 
birth and doatli rales and tho ccnislruction of life tables. Nimi appendix 
tables QinhraoQ integrals and ordinates of tho normal curve, (, c/if-Rrjudrs, 
/•*, Z, and the lifO'tablo funotiona 9 and m. A H>-Hlemnlie coilcnlion of tho 
formulao soattorod tUrouglv tlio loxl would hnvo enhanced tho book’s uh»- 
fulneoa for roforouce, 

Ki.nninuB SiutKY 
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The Thmy of liconomclriM, by Mamld T. Davit!. Indiana: 

Tho Principin Proas, Inc, 1941. xiv, 4S2 pp. M.Ofl. 

Tbo contcnln of tliis )>nok arc ciicyclo)>cHic. Onr> finds in it n drFrripUnii of 
dopiocialion formulacv and of variniin tnolhcwls nf {‘ninjniling lif(« inHiirnntrr; 
premiums; llitfRuUior discutwes the eonceptof utility and prr*s^'nl*« a rlrtailefl 
theory of internotioiml exchange; hn devttles cnnsitlerahlo sjiare to the proU- 
loinBof liixution and makes im-ftsing oUpervaiioiiacnneeriiitig Iheinlerirelatioii 
botwcon inlorcHl rules and Lhn nutennic nf prosidenlial flepliiuis. 

In liiHcrulcflvor lo prcsfifila roiiiplet<?, up l«i date. [lielure nf l.hert|u«!lratKtn 
of qiianliUtivo inclluuls of annlysia in ewMiomira I’rnfr^tr Davia refers Ut 
tho works nf nioro than Uiree. hundred difTcrciil nullmrs. Numornns hihlio- 
graphical foolnoles arc implemenUd hy Ruminaries of aelorlctl lilcraliirc 
attached to each of the eighteen chaptrrra. 

Of tlic two principal np])roRchcH Diroiigh which r|uanlilAlive nnalysia 
enters tho field of economics— pure theory and Klalislics — holh are Riven 
equal nllcnlion. No nltempti tiowcvcr, la iiindo hy Pretfessor Davis to int{^ 
grato either one in a utiined system. 

Although CHHcnlially a comirondiuiii, tho imitk ronlnins hero and llmre 
OTigiual coiitrihulions. As many nii cronoinelriclnn vvilli a l^nckgruimd of 
mathomaUea and pliysics, the author shows great wcakncM for analogies l>o- 
tw'ccn familiar definitions of (hcoroticnl physics am) some hasio conrepts of 
pure ocononiics ("isoinorphiam hclween uumey utility on the one hand and 
entropy on tho other" p. 171 etc.). K hin more caulimm rollcaguCN should 
object lo ProfcMur Davis' rcadiiioHs lo develop an elegant dcduellvo argii* 
mont on the haaia of a f(m' bald facliinl and Oicorcticnl asaiittiptions, lie w'ill 
bo able to point out that mmio of the. best known aulhorilics in the field of 
business cyclos theory reach far ladder coiicluHliinH on llie Imais of much more 
dubiouR ooHVimpUonn- -and tliey gel away with it. 

The appearance of this volume r/iises again tho fpication whether *‘J‘'(!Oiio- 
mctrics” as defined hy Pr(!fePSor Davin should aiul could he URcfully Irealed 
OB a distinct, ROimrnlc ]mrt of ccononiica. It la true that some investigalorH 
show a greater facility in and interest for the innlhenintical foriiiulalio/i of 
their problems and numerical mnnipiilnlion of their data than others. Tho 
powerful tools of qunnlilativc iiieUtod Imvc definitely jirovcn Ihoir worlli in 
application to cconomio nnalyaiH and thus they are bound to become common 
property of an ever wider circle of economists. It con lie hoped that a working 
knowlcclgo of the funclamentnla of nintlicmntirni analysis will aitoii ho na 
much rccpiii'cd from an advanced aluilenl of ceonomicH nH the knowU'dRC of 
foreign Inngungcu. Hut procmely for this reason a "Tlieory nf ICconomolricn'’ 
oan not ho more usefully cstahliHlicd as u Hoparikto fudd cif itilvaiiiH’d studies 
than for oxninplo n “TJieory of I'hmnoiitiea Irenteil wilh Ihe ludp jjf fornigji 
InnguagCH,'' Tlie uhq of ceoiiuiniu pruhlumH in leaching inalheiiialics lo 
ooonoinists is of course highly ndviHiiblc, Inil ho is the uko of Harone and 
Bahm Ilaw'ork in touching llicin Ualinn or (Jcrinan. Ifowover, before 
IHconomotrics linvo fouhd Ihcir natural placo in tho general body of I'^cononi^ 
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ic»ft Rfcflt- |»0(Jagoglc&l tfijik Hbi to l»c |wrft»nnp(l. Pmffwsnr llaviH' Imnk Mill 
l>fl of invnhmbinliclp Ui llimK! cngagtHl in ifarliinK innlliniiatirff In pconmnints 
and ccononiicH U> nialhrmnliriariit. 

\VA**ni.r \V. lAiosfjKV 

Harvard Uiiivorsily 

T/ic EhmcnlF of by I'dinrr U. Mmli*. New York: I'milirR-lInll, inc. 

Ill'll, xvi, \\\\. Sri.f»fl, 

Many loachcn* of ulnlvHlIfra iniiftl Ih? ennwrioHH nf llu‘ (l^-n^^nl•illl3’ *'f bi- 
Irotlutiinn into llioir lic«;i»tiinKrnnrM‘a ninrc I'xUriifivr! iiinlhoniiifirnl Irrnt- 
montrt of Ihn nultjrrt llinti nf{<Mi liavo riHplnyrtl in llin jinsl. One drilor- 
ronl lioa been tba lack nf t^ininblr lexlbnokH l)>ni are nl nnrn ndiM[\inlv anil 

alill aiiiiplo. enough lunlliriuniieAlly to Im iisefi uiili in whicli iho 

fitudents liavu a iiiixrd (and iiKiiaily ininiiuuin) iiinlliriiinlirni Irniniiig. To 
many iiiHlrucUirfl rrofemir Mmla’a luaik may offer n P'llulinn. It preaiippoHOH 
no inalhcmalicH bcyonil fw'condary acbool geoinolry nnd algebra, and yatiliB 
comprohcaaive and coutainH much maletml of value in llu‘ aliuly of LIig olc- 
tnciitary mailicinalica of aLatiHUra. Alllioiigb (he nollinr an I'lnliO' 

rnlo symlmlUm il in alwaya cftiffiilly denned, nnd (ha aiibjeel'ninller ih px- 
plained in great detail ao that amall iKoiitN tvhich of Uoi Iroiibht llin beginner 
arc not overlooked. Tlie. book ta coimUnclod njion lUe premiKo that the 
acionce of ateliHlIca may Im aliidird froin n broad gmend Hlniidpninl, and 
that once the principleanrc learned, applirnlinimnmy lie iiindo In any parlic* 
ular Held of inlcrcat. 

FuiulamonUle are not nojdcelr.d in Ibia U‘xViMn»k. 'i‘ho ehnpler on nnuputa- 
tion, dealing uilh liiniln of aceurney, (lie cliiiiinnlinii nf iinnercHMnry cnleula* 
Ilona, and the uae of the alide rule, ahoiild prove Iieipfiii In lirginrihigHlndeidH 
to whom thcRO arc often aiiiull but vexing problenia. Thiire are many worked 
examples to accompany the disuuiuiionH of metimdH, nnd there nrn an nhvm> 
dance and a great variety nfcxcrdHCH for mdiition.Kfonewhat more allenLinn 
might have l)ccn given lu the Icvhiiitjuc nf chart eonalruetifut in the chaplur 
on that subject; but the cliurta nnd graplia of the book ilKclf iiiuat he cited 
as excellent cxainplca of atatiRlical ilraftHinanahip. 

The cliaplora on averagea and lliaac on disperHUiii and inmucMda are very 
^Yo]l done, and provide material on (ho iimUicinnlieal iirojUTlieH of these 
measures not usually included in nn clcinenlary text. Other diitjttor.s of out- 
Hfcanding merit are those on frequency diRlributions, the fretinem'y mirvo, 
nnd curve fUting, On the other hand, the Irentmout of intlex uuiuberH aeeiiiH 
rather narrow and limited Biticcilis coiiQncd almost entirely to the matter of 
formulas. 

A feature of tlio book is Iho iiilrnductinii at »n enrly Hinge of IIk! (MUieepb 
of probalnlity and the development of it throUKhout the text. 'i'h<' uludcut 
is led gradually ami onrefully to the final ehaplera in which (lu; tojiie in 
brought to culmination in tho (liMCiiHHion of bimiiniiil dihlrilmlion, and in 
which ho iR given an iiitroduelinn to Hainiding ihcor^’, Disinissiim of tucaHUi es 
of roUabilily ia condned principally to large Bnimdcu. Tho treatment in rein- 
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lion to smoll sample* is of nece^ily somcwhal lintilod, id ’Hilh Ihi'' 

acopc of the text. The Chi-stpisit! fiinrUon, however, is given me,re than 
ing Bllention, and a numlwr of cxamrileR «f (hr prflelirnl nppiKaiion r.f <Iir 
Clii'Sfiunro lest lielj) In explsin Die rnjirepl. 

Ill general, Uic Imcik is very well w riUen. nml is iiinrked l.y a rlenr. iMcid 
exposition of Iho inalhentnlicnl iiriiidpleK iuvMlvrd. Il if* a llml nmy 

require close applicutinn from (he. s(itdrii(, li«l t*ne (Imt will repay him 
for the cffoTl. 

l’m;M;Mn K 11. Ottwak 

New York University 

Businesa Sinliflka, liy Martin A. llruiiihniigh and ls>ler ?». Kelhigg. Clti- 

cago: llicharil D. Invin, Inc. IIMI. sv, (ti:( pages. 

Thia hook is a siihstanlial adtlilion to (he growing list of excellenl texts 
prepared primarily for college c<Mir-“es in nml frmtodiie slali-ftics. 

It ja designed for Otn statistieal ronsiiiiier rnllirr llinn (he stslislieni j<rc>- 
duccr; for the ordinary user rather limn Uic s|H'cinli».t. 

The emphasis is on the- sinipler U*rlmii|iies of i-olirriintt, pro^eitling, and 
analysing luisincss <in(a nnd npoii afTording fM.ujnd for (tie iii(erprr(A> 
lion of sluLifltitinl nialeriids. Tim snlhom do to>l inlrmlure lunlhsiiialirK Ino. 
yond ariUnnclic and inlermedinlc nlgohm. iiieludiiig mtich and Ihu use of 
logarithms. The iun)<irily of luisiiieNi men and erMnoniiHis uhn have orcaaioii 
Co mnka use of statistics arc mil helped hy (he inysterioim.^vinUilisrii nml (hn 
involved ronnomenls of the nmlheidmlirnl slnlislirinn. The Inyinaii in sln> 
tisLlea Homotiincs sasf>e<'U Ihril the ndvaneed sju^rialists are so eimmoml of 
Iholr own nhstrusc mnthemnticH that they fni) to iippreriate the iin|H)rlnnre 
of, and need for, n {oore deoiorraCic nnpintniaNre nith soitm) slalfstienl 
tochiiiquca. 

Tho Qutliorfl have ileviiled coiiHidernhle aparc lo ihowi nsjMTls of hlntislicnl 
method that are especially pertineiil to Imsinerw and eennomirs. Tlie prin- 
ciples of sanitdliig, tim eolhfclioii ami talMilation of dHln, the uh' cif gra[iltK, 
and the Iruatmcnl of time, series initKc up the hulk of i)i(> t4>xl. nlteiiliun 
is given to averago.s nnd frcipieney distrilnilion than to trends, index iiiiin- 
bera nnd cycles, Tim Imok irndudes n rich vnricly of ilhiHlralive matliT iinl 
strictly "busiiicwj Hlnlislies," for ntiioiig the inali'rinls used f>tr explaiialron 
or example arc Ihnsc referring l<p jirieea, wjigcH, foreign trade, ni>.t of living, 
tho public domain, puhlic henllh, straw ludUils, aceiUi'nls. marriages, air 
forces, and postal receipts. The reviewer notes with satisfaction the attention 
given to tijo Jimit.H of the reliahilily of (he viiriouN fitali^lienl loefiftnn-N; it 
would nob Inivo lieen (lut of ]dnce to have ineludcd also a iMtulimi against 
Bomo of the "hnrnliU* e.xainpleH" of iidsleadiiig gnii’liie and iiiciorird repre- 
eoiilation which unfnrtuimlely ahoiind in iinpnlar hiisincc.i and general 
literature. A liclpfu) innovation in it text on Mtntisties i.s ()«' inclnsioii of two 
chapters on the collection and use of inaLerials fritm lilirary Konr<’(‘-s. 

ICWNNETU DuN’CAN 


Pomona Collcgo 
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A Siffm/iionn<J! TcM Jar Tifnn Seritt, by W. Allen Wallin and (Scoflrcy II. 
Mooif- New Yiirk: NflUnhal Bureau of ICcancunie I{efM*arcli, Ino. 1041, 
3tii, 5!) pp. 50 ceiilfl. 

Tlie Bulhnrfl have pxaniinr^l a-runR of Uia rharflcleriaUrn nf order that arc 
dcjiendenl riiily on llie rriRlIve magiiiliideff of the (ernvR in litno iwrics and 
have derived a iweiido x* l^at far ryelirsl niiPiiiHiioiix. Their alaled oljjecUvo 
IM In chortfH! ‘‘linlli a form of the iHiiMilnliMii anil llio rhnrArlerialic(Fi) hy 
which tondoionr^R in In l»c judgrtl . . . rulircly ivilhiml refeteiicft to the 
aftmplc." 

BLnrlioR with an aRfuincd pptiuenee nf .Y lonua. no two nf which arc hlcn- 
liea) in mngnUiide, they derive ilie exnrlilifilribiilion of lengllm of riaea and 
declines (phancf^ nr ruiia). eKriiiding the end or ‘'iiironiplctc’' ruiiH, for a 
(henrctical armii^eiiicnl in which the fre(|iieney fur earli length in Lite aver- 
ngc for Ihc <Vi ]Kif<^«ilile in(letM*iutenl arrangemetiU<. Allhongh a correction 
fanlor ia indicated for the ceae where the emt runa are iiirhicled, the aimplo 
cxprcaaioit 

for tho number of runa of length d nr over in anch a Ihcorotknl dialriljullon 
in not given. An empirical check of the. (liatrilnitioi) of ‘^conijilelo'' runs is 
aliown for Ihrco groupH of iKiriea (jY*«26, ftO, and Ih), Tnr ihia purj)OBo tho 
thcoToUcai frociucnciea arc odjuated only with rea|>ect to S\ Dm length of 
Uic sotIcs and the total frequcnclea are not Identical to the rorreaponding 
obAorved toUta. TIuh could, of enurae, have t)«en avoided l>y including the 
Qud runo and cauuting the runa (rieea and deelinea) of length, dB>0. When 
tlicao arc included, tho number of ruiin in any arrangement ia (A^'hl). 

TliedialriUution of x” ia alitainod by iiainga three term roiiipariHnn 
2 , or 3 or over) be.lwcen the obaerved and the Ihenruticnl (liHlrilnitioiiQ of 
‘'complclo" runs for each aninplo iiacd in the cinpiricni clieck. Kxnol dinlribu- 
liona (except for a minor diacrepnney in (baK'iiV— 7)/ll ia taken na thu total 
Ihoorolical frequency in each caac) arc ahown for iV «0 to 12 inchisivo and 
IhoBO arc compared witli tho empirical cliatribulionB to rcacli an approximalo 
distribution of x" for uao when N >12. 

Odd of the eiinplcat arrangemenU which is UHvially rocogiur.cd na 'hiou' 
random" is quo in which each eucccaaivo (oriu ia liighcr than tho preceding. 
Although Buch an arrangement would bo expected to occur only onco in 
N\ arrangomcnlB, N would hnvo to bo ID or over to reduoo tho jiroluibility 
naaociaied with the ouipirical Xe hi .01. Tho probability vnlucH for » 0 and 
12 arc .4528 and .0O2J rasiieolivcly. 

Tlio diatribuliouH of Uirning poinla and numboni of completed runa are 
also obtained. U is aliowu limt tlicuo distributions ap])ruaeli normality for 
N^12. 

ToaU baaed on those dislributionfl are illustrated by application to annual 
production, yield per aero, and aercago harvested for sweet potatoca in tho 
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United SttitcB from lS6« to 1937. A» applitnl, (hn KfIcrtiS oolf rsf 
thcflOflfl allowing cvidcnen of c.vrlical Iw’hnvit.r t'ven Oiojigh rnrJt ».!(« j^rrpw’nl^ 
evidence of dcfinilo iirimnry LrpruU whirh cnn l»f l»i.' <.Jht’r l> pr-? 

analyslfl. A ba^is for chooning one of a gr«mi of filling cijrv«*iii wish vnijr-ijs 
valuca of xj preseiiled. 

1'. S, Ui.MRrrMJ 


Dell Telephone I^boraUifica 


Troirti'np ond /fccruflin^ 0/ /Vraonn/I in Ifte /forof .Vf«diV«, l«y Thiemlnffi 

W. flcluiUx nsaiBU'd by Knwrenc.e W. Will. WafthliiRUm : Arneriraii f'cniridl 
on Education. lO-ll. xiii, 3‘1{I pp. |3.(KI. 

TJiifl ueeful and timely reiNirtoii Ihe prewlng prfddrrKi of jwmmmr'l 
tion in rural eocial Bludica wn« pitfpared uiiclrr the dlrert Mi|»r«rviwii(n nf tho 
following dialinguiahctl roiniitttlee; I'kiwin Ci. Nourf*^e nironldngA IhF«liiulbin)« 
Theodore W. ficliulta (Inwa HUtc (.Villege of Agririillitrir*), Wnldo I'. 

(Kaneafl State College of AgrieiiUurc), WUlinm t. Myerw lN>w York Slale 
College of Agriculture), T. l.yim SiiiUli (T.4iMi«iinnn Huio Vni\erifily}, aiir) 
0, C. Stino (ilurcttu of AgrieuKural Kcoiioiuira, r>M),A.). 

Tho coinpoeition of the commiltee, re)irc»onling iHdh I'rdnral nod i<iUl«« 
both educational and adiiiiiiiNlrative |KiiiiUof view, filly rrllerU llm ner^l f»r 
ooordination in Bludyirig nm( in itieelitiK ihe proMemn rniV'tl |ty itm l(r)i»iri, 
Rural Hocinl Htudica Imvo (•x|>(!rieJirc(l n inuNbrMoin grow Ih ainre Ihe liwl war, 
and tho time for reckoning nnd for piniiiiing in at hnnil. 

While the central prubleni in that of eiimiriiign pro)K'n|iiahUUln e balnnce 
between tiiipply and demand in iK’raonne), Urn rommilb'f' bn^ found (Iml 
adequate reforni in Ihia lino iitvedvea reftrgnniKnlinn of (rniniog jirogramn 
and promotional praeticcH at the uiidurgrnduaUi nml grnduHl4' levola and in 
tho oiTicifll sUffa of J.and'Crr/iiit friNtiluliona an<) l-Vdernl nKrnricn. 

At tho very basiH of Ihe whole progrnin tica Urn currinilnin. AgricuUurnl 
EconoinicBaB a field hna never been no well MyaliMiinli^ed from IheitUndiHiiiit 
0 / instruction os some of (he <dder KOrial acierirn diaripiitir’H. riirlergradunb-a 
muBt gain basic inlGlIccUiiil training in Hocndogieal and cuononiii'- lliiniry, as 
well as in alaLiHlics, history, ]>Hyehol«tgy nnd ulher relnletl slmlhis. At Ibn 
graduate level this dmcijilinc must ho conUiiued, care being givetk t(i corndale 
field work wiLli theory. 

On tho slalTB of Eaiul-Grnnl Culh'gCH |>rnviainn slimild lin made to allow 
graduates adequate oiiportuiiity for leavi'a <ff abfw'nrr*. Kxlension wt>rk, 
ox])orionco in both Hlaln nml Fedornl ngt'iirivn, rravurrh, inliiiialo knowh'dgi! 
of the probluiuH uf two or morn difToruiil rrgiiiOH slinolii all limi timir pln('i\ 
Tho able gradviatc atmlont miiHl Im* iMtcmiriiKod to (lo> Intiniiig 

which will fit him for fiilurn Mervirn; hi- imiKl iinl br tri'iili-i) iia a i:ijnv»'ni»oit 
“assistant” on wloun to unload dnitnrlinenliil «Urly work, 

Roth in tlic college dopartmonlH and in llio. govriniimoLal liunMinH (illicii'iil 
porsonnol practice ia vitiated bj' loo )niicll inl>n’cdiiJg. \VI)i)o t’ivil .Ser\'icu 
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dflfl)*!!! nticnuhl in par* ^-r Ihp hwii?inr'i’ R'l^rmnicnl ag^'ncipa to look 
®rnjl4'4rlp'’ for unuilfi. th'Ctf' w in Ihi* a londcncy to 

c<*nff'rmily rif nnyViuj^t ami gt-n^ral with prts 

ff*r rllvi^nry. 

Th« rnnuniUtH' ita nfhinraMp ««rvpy with lli** slal-fmcnt Uut 

5(^“Tri individuals wdh d 1 y^ara of ^rAdiiAlr< (raiuiiiK. will ha nt^'dod ovary 
year. Mnnaiirr’s nuisl lrr> sfl in innIk'I* r^'anlnlr* llir< adtiiisu’^ixn nf cnndidAlofl, 
(lio nlituinnliuti of |||P urdif, and lit** r^unitrlrnry of (hr aiirvivort^. 

1'. V. lUiriHHiinN’E 

l.ilirnry td fViriKm».!i 


The Preilirlinn uf f Vm»nof •IdjiWwi/'tjf, ity |*ahI Iloffll and (Hlifrw. Now York: 
Social Srionro UpM^arrli fViuiirit, Htilloltn N«. iirriinrod for the C!om' 
iriiltw (Ml i^orial AdjiislHirnl iiiidor Ih^ Ilirrrlpui of (lin.^iiiicriniitullccon 
I'rodicLiiui of HiK'ial AdjiislniPiit. Ifru. xii, >!•*••') ]>]«. 

Paul Hnrui, editor tpf l*i>}/ekrmririhf$. engnRrd for yefirn in i>c;rflonncl 
aciQClion r(>«earrh for n Inr^e indiisLrinI fonrern. and n consml<<iil roiilrihulor 
of dtalieUeal nrticloK in (ho TieM of tiir*ii(al liifasiircnK'iit, wnn called lo 
('hicitf^o Innl year t^i Ajwumo eharnn of (ho Nlii>rl<liiiio |trt>diit>liiin of n iiioiiO' 
ftr«ph (in inothmla of pmUrrom in Iha Rehprn) fiidd of ndiilt ndjuatnicnt, 
NVillj Iho nw/ifdance of wvrral worKorn ami tlic rounsci of vnriouH conmiiV* 
{AW, Ihc inomtgr&ph wna )m<. logvlUpr in RoineihiuR over lltrce moiithH. The 
runiilliuft valumc riiflccU the c<iiM|K!lrnec of (In* conlriliulors, the hrcAdlli 
oriaiiig from the iiuiialinK of varioim harlcRroMiidM, niid Ilia divomily of 
opproiich fiumd in din'rmil diKcipliiioK. No offerlH of nm njiimrcnt, 
oilier than |>m^ildy (hr uiirecroiirMwl fraiiiaM of ridart'iirn nf llio Hovcral 
wrilcra. 

'Dio YoliiiiK! prenenU linlh llio rnlioiinU* and torhoirnl didnilH uf prcdiclinii. 
ItiB concp.rjied fpriinnrily wilh refiiirr.l to illaHlrativn omlcrinl) willi thn pre- 
diotiun of Bucccjpa in four mcrk; vnrnliona, nlm'nlion, mnninRa, nud ))aro\c. 
Part I, cnmpriwiig lwo-(ifthaof the icxl, pri'wmtH tiu*. logia of prodicUon. It 
in roiativcly aimiilG, HtmiRhlfurward, luiii'iimtlitMiiHlicnl (•x|Ki.‘<iliim. It iirc> 
senls, in its eleven chaptorH, a coinprolioiiRivo nml criliciil Klntaiuont of 
considorntiann and iiictliudM; aoiiie of Uic fundniiu'iitai imitoriid is now, and 
corUinly ihcro is no (itlior ninglG Ircalinoiil (lint nppninidirs Oio rmnpAHH nnd 
dsdnitioii of Ihlti, Part II, cnntpriAiiiK aoinc aixty ]i('r ront of llio text, is 
tochnicnl, nud illuNlrnlda iKith Uio iiiat1iaiiintie«l hnckKroimd, mid Iho n|)]ih- 
cftlion to ompiricnl dnlu, of Iho iiirAhoiln ilworilH'il in llm onrlirr purl, I’avt 
U IB highly origiiud, higwniww, and rcwmrn'ful. It inurkB i\n udvivinio ov«r 
iiiQtUodfl ordinarily uudcrHlund and uuipUiyod. 

Tlio roador will niul, in ndililion lo ilia goimriil diKi'iiK.xion in Part I, a 
dotailod critical iroatuicmlof Iho oArntnludy nicliioil aa a nicaiiH of iinidiiilioii; 
now light un random sampling in inoAHurcimml; now iiiidiHKia of aolvhig 
nniUiplo coiTclntion and rogrcABioit cocflicicnla; procedures for acnliiig itciiis, 
and also allribiitoa; inolhodB for reducing llio nuinlier of vnrialdcfl; ciioosiiig 



1*4 


■ Book Hevibwh 

prcciictftblc crilcrin; eimplified nf lianaiina rjiSinaiB: <4 

"BupprcBsioD vnriAlilw," and nlhnJ Hirhardisf^n'ft f^u r 

tion of uicaaurcA is the intwl rrnliMiri lrraliii(**ni *4 ihr 

roviowor haa aeon. 

Tbo enlirc volume may l>e reRardr^l an Ivimb, h<tl 1v jn i 

diction, but in tlio cnicrRlng BlAli»‘Ural hrld •*{ r^vj^l-jh^U'-ns *4 
index a complex Unit thnmttli A|ipr<t|<fiale 'I ht' c!/»vr}<.fn/Ti«-ii! r4 

UiiB arcn-^ftccnralo, neiiBitive. aiid Bailliful indpuiMtt «r rivr.a^’.jjrj’/f.rrji 
voriabloa rcjjrcMsnlinK RPiieral cniiropln i« ‘-f a* 

tlioBO inlcrcnUnl in ihc ninlnring nf fUliAliml wimfe m live fr.f<?a3 K-ri^ld* m 
is the Homcwlinl nnrrnwcr proMnin »*f r^limntmg «»^rr an *4 

Tbough Bomcwlml H«i<le frrtm »U HV»mwl loiri-rt'*'. lh»> pmJijp JrpTfk. 

Bents a wholescimc and timely ft'rMKuitniii id tlir r««inj4pvity »•} trail* in 
social or psychological fields, and Ihf Icn'liiiirnl dr\ pb»j>mnd.« in !S»p wnrli 
may bo regarded as a conlritnilinii l-*i Hiiirli iieedcil rrSjupniMul i4 ondpung, 
or monaurement in nrean tiial art* alill anmewhal nHml'oifi, 

Done in connection willi n iwnMiiiuel wliirli varied m »nl*-Trf‘!i.« r^w'-. 

study inothoda to alinoal pure inalfipiiiatirfi, tin* w^rl* trprr;^^-ni^ ^ ^ij.rijhgiKa 
of an attempt Ui Itriiig loRptlmr r|imiilitoUve nu'l mm'fjuanl-jiativr nj*. 
pronchca. In thia it Ik only partly aiicrrBwfiil; llm ia no’ijr in Ibe* 

nature of an naKcrnblago than an itilegralii'h. *rh«' lrnm>fer, i>n lhr> ptail #4 « 
writer, from lliiukiiiR in |nire iitBlIinirintira In tl«iM)>iin{i in j-ia^riKut )ieM« ia 
not nccomplifllied rnsily. One feela. withmil |trrjMdifr l«» the p'i«-/'l!pT<'r'p i4 ihw 
mathoinatical conlrilnilioto*. Uiat rertnin luirionio » f Toil II fT-pi'rn/ijKS sin 
ovcMonrulcnco or ovc>r-Phtliin»in>tiii fnr ipinnliiaiui’ nipih<?'k, rvm ig 
mechanicnlly iwrfrtrmetl; tim vnlumn ia clmrly mnrpinfd inpre w»ib the 
development of theory llinn with lli*» jMl|•r<•V(‘lll*■hl 'd 

Through iU two diatiiict parU, llin Yidiimr maKr^ an np|>4 ?il !>• l-'xlh Ihp 
general and the lechiiirnl wnrhvr. 11 ia imidp n^ndnldr by r-xiTlb nl <>rHainj>a> 
tion, clear cxpoKilion, and metiriilmiH milling. 

I:, St \ri 

Duke Uiiivcr«iLy 

Nation orid Fatnily, Thr. tS'iirtfiBA in FiifnHy nu'l 

■ Policy, by Alva Myrdnl. Npw York: UariH-r ninl lirnlht'n. l*iiMn.b» rw. 

1041. XV, 441 pj). 

Sweden, lOlPI BP, whm tin* .“erm* ni tin* inofi dynnioit' iiilfur.nli«<n ».f 
pliiloscipliy, fll/dlHlicnl rcHoandi. itml pnlitirnl Ki'li*<n yvt rci urtl' d in bmonn 

liiatory. The principnl nim|tiiii(*iil>i in tliih iivnUn-hiH VMTf Mieial-tl'n 

instilutidiiH aiul ideology, («'iiit<'ridii|i t«}' Idgli urifi r, 

analysis, (tcoiioinio reM'nrvli, liitihigirnl imil p.'iyi'lH'li'i-'O'iil t:hiilii f. Mod «-% 
tonsivo Hotiiirity, Iit'iddi, Inniitiiig iind utdfuri* prHRriiiii>>. Tiii- t iimI'.Iio 
agent was a novv priiioiph*, inilinicil in in’udnnii' vyrlr^, bruiifl in pHpiilf^r 
discjiBsion, and forrnulalotl umli'r giivornnii'iiini uimpirt p. ‘f'liit* m’\i print ipSn 
>YnB a (Icmocrnlic populaliuii poliiry ilinrlmi l.iwunl tpinniiirjhvp 
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ws(l cj««lit4iUv^ Ihmii^h Jhi? jn(^iiral(«iii of llif nt i>€oplti 

as rrtPitiVrfrrfi of fiimslhos srirl «.« «4 \)w riali««n. Tlinui^ii fcifcrcnco lo 

Ihus princtiitli^ urifi lUr> nf in c.liiUlren biuI Iho 

fftmJly, Vhfi mlioln flriKViiri’ i»f rtwr*lifrli rron'orny vrfl^i rr-i(il<?rj»rcl{?tl, ro* 
orit^nl'Ml, {iml Co a c^iijfti'l^rsMr arlnady rc-vaniii-wl in IPKiplativc and 
ndininlHlrfllis 0 arl*!*. Tlsr* riMr^nur'iii wa* aiiiiM al lr^I/tt-rrtUJ^(! nli/ccUvca, 
rallipr lljriii nuifk Rn»l ffw^'larnlar II Usif, ItTfri i^itipdrarily nido> 

ImrficA liy Ujo of (tiirrfiiiK nH lhr> *'Urr^ir?« i»f ilip Ktti‘flit*li nnlioii 

In prr|mrwli«'nf' hr ll ran, ll^pfrfntp, |,o RUni n crflumnlic IM only 

if, find nliofi, an inl^rnnlionnl i.rdr’r ia i *hnl ^vill nRaiti iiiHkc! (ws- 

aildo frw* Pi^|“r*rimr*tdfi!iMn in tlrMiwrulir- uayKof lift*. 

In .Vrifnin and Ktin’dfy. Atvn Mytdtil, nliM »»» i>Ma of llir principnl nclfira 
in Ihifi cirntiifi, (n Ihr Kng)i»lnnrfiilinR world r hritad CA;|N»fiilioii of 

iifi ctindilioiifi, Uit'^try nnd di'vrfninuPhl. 'I'liifi arroiinl nf nn iiiU'IInriual rcvo 
luUoa itiHw'Hrn in likely (<« Itnve fnr n’nrliinKinnin'nre on K^^rinl liioory, tho 
clirMjlitni of RlnVlfilit'Al iwivnrcli and ]Hdilirnl jiroj^rw in oilier comilrics. 
Tha ^etitirnl llicnry, nliich tiicluclofi Ih*' nioni cotniirr'hniHiva i>(i]jutnLion i 
lioUoy yul cfnuncmunl, in nppro)>TiAlc lo any cninlry rliarnplcriaed by ntb 
VBiiecd U^clKiriUtgy and cloincicrAcy. Tliv pitrllrnlRrayMlIirxifi i>i vnrioufi Tno* 
lor« in economic and p^ieinl Itfo cITerieil in Swtitlen of rmifM;, not wholly 
appropriflUs !:« nny (dlior ailuKUoti. U will, /mvcrt)ielrj*». be rxlrenicly In- 
LcreflliiiR In nl*Mrvc ihc rcsvclitniH vd wiewUnti*. ndininiKlrnlorii, nnil IhcnriaU 
Ui Uic Kliimdiie Uuir provided for a itvexAiiiiimlioti nf iddc'cliveH mid L>ro< 
Kramfl in vorirniB ficIdH, e.g. fmUUo Inmfiing iinihvrln elinrnidcrixed by b 
pociilinr denrlli of cnliertmt Uteory), iiii(ri(iniiy einjilnyMirni M'Ciiriiy, hcnllh 
aocnrily, liirlU rcnilrol, cngvitivK, niid child w-eifnm. 'Vlic H]K‘.cilir ireulmcnlof 
such Uipics itfi mnuniiirs (d liiniiniiiMkiiiK, luniMiig for ffiinilicH, fcodidR n 
iiaiiou, Itcnlili for ihe nnUun. Nirifil M'ciiriiy nud Ihn m»cini rnre nf Ihc lmu(li> 
capped, opimrUinitii^ii for educalivn, recrpnliim nnd Dm fiitnily will bicilitato 
iu UBO by BiKicifiliHlfi in vnrkmfi (tcUlH. 

Tho fiulhor cniidihu^ nii eX|Nif>ilin>i nf Ihcnry, frniikly ndided In vnhio 
judgmenU which nro nn far m p<iM<ihlo Hlalvd explicitly, with an (iliioclivo 
annlysis of condilinnn nixl cvrnlii.Thein’rtliiirMViR well liHlnnt'tid nml oniulid; 
bul il ndluraliy rennets perfiorml iiilcrcMU and preferi'Ui'Ofi. The Ironlincnt of 
goncTnl oconoiTiic theory in rcInUnii to iiopidnlinti poliry ImH been innrc fully 
dovoloiiccl by Guniiar Myrdnl in varitniH lectures iu this country, including 
those ])uWiahcd in /’opiduffon-^/l iVeWrm /nr Dcmnfrucy. Tim ijuaiilitalivo 
mfttcriftls in Nalion ami Family arc prcficnlcd in brief luid |m[Julrtr form— ■ 
BomoUinoft with a regtolt&bic absence nf iireeimi delinilion. The sliitiKliciun 
will regret Iho lack of mi exlmisivo MtiUfilienl miptiliuneiil. Tins need in met, 
at lonat in theory, by uxtciiMVo refernmu'H in K\ve(lit*b Mlnlistieid HonreeH. 
Moreover, nn cxUuiHivo mid preciNO Irentiiimit ornoiiin of llio inntoriidH cov- 
ered i» now ftvftilable in T'linumH'H .SViof (iiuf /vruiimutV. .U/ircts of ^SwiHiih 
J’opnlrdfo/i Movcjncntu, l?SO~Wti^. Mrrt- Myrdnl <lm*n pruKcnt niiicli well 
acloQtod and Biguificaut quantiUtivo malcrial, hnl her in-lncipnl contriliulion 
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to the alatifllininn in n hrilliniii rrmc('|»lim] orfinni^olinn ol critinnl jirobJcioj) 
in their sncinl (thd politirol crjj)t(*xl. 

The trcnUiiPJiL liirowH light on iimiiy iicgicekd pnihlcuiH in jioimlfttioJi 
theory, na, tor cxnmjilc, llmt of lliu ‘"aucinl fiiihslraluni." It jirovidi's tlio 
bnekground for n wide, vnriely of iiiNliluUniuil cimiigca, AlK)ve nil, it ia 
charnclcriKcd hy hrcudUi aitd iiilcllcclunl iiitogralioii. It aiioiild prove eii 
anlidoto lo innny ill-cooceivcd and nhortritigltted Hoeinl reforiiiH. Kinidly, 
llio book can i)0 recrjinmciidcd lo hII auciol acicnlisU for ahecr inlellGcluoi 
BiimuluH. 


Louimbu 


The Aiiioricrtu Uiiiveraily 


The tSxccitUli CoUnlivc Unrgaiuing System, by Pniil If. Norgron. Criiubridgo: 

Harvard Univursity I'rcw. 1011. xv, 3^10 pp. $3.50. 

This is a carefully done deacripliou and analyHia of the oollectivc bargain- 
idg system in Hweden. U Meta an c.^cellcnt example for a pioneer Mindy in Ihis 
fioid. There are no really good sludicH in KngliHh of the trade union Mysterus 
of I'Uiroiican countries other than (Sreat llrilain. Tim. author lias lakon ono 
of Iho most successful of liiu I'/Uropoan systems for ]>ro)iing; Im lias itruvcd lb 
to bo a rnaiiagcal)lc task for concrcto presentation; lie has liewed elosoly to 
his task and has come out witli a scluilnrly study tliat is a dislinut contribu- 
tion bo the Hulijccb of iiic Yulidily and utility of collective bargaining in 
modern iiuluslrini Hoeicty, 

A Boinewliat ieh'Kcopcd outline of the volume imlicntcs its coverage; do- 
vclopmcnt of the trade orgaui/.atmii. of both worker and empluyer iu Sweden; 
the colictiiivo agreements and their coiilenla, more lairlicuiarly the cost-of- 
living iiroviHionH and the piecework systoin; the technical making of tito 
Agreement and governmental intcrv<mtion; tiio subordinate processes of 
local agrccincnt-inaking under the general contruiling agrcomcnt nnd inter- 
pretations of agreement by the Labor Court; ft?id iinnlly, Djo signiricnnco of 
tile system as a wlinlu for tliu Kwedish economy nnd its ])robab]o applicabilily 
to tile United States. Tl>o vohimo is written with an unsunl and rcfrcsliing 
clarity nnd objectivity, nnd written only after researoli nnd field sLiiily in 
SM’cdcn. It shows a balanced comiirchcnHion of social dcHidcrntii nnd eco- 
nomic po8Hii)iliUcB. 

I’rofcMor Slichlcr's Foreword is in the nature of a review of I)i’. Norgren’fl 
Btucly. He ]ioinls out feaLurcs of interest to imth unions ami cinjiloyoi’s in 
America; Uic liigli degree of tirganizaliou on the part of {Swedish onijjloyciHj 
the controlling innucnco of the national trade unii>n federation over its 
luombcrs; tlio pi'ovulcneu of naUomil agreemonts and Llie iibHimec in tlioso 
agrcomenls of detailed rcHtrictioiiH limiting output; widespread oxlstcnco of 
piecework, which oxtends into thn building trades; siifegnarding on bolli 
BulcH of tlio right to strike, even nb thn oxiicnsc of couHidornldu lost lime from 
BtrikcB, wliich interestingly enough appears to be aliout as great as in the 
United Statca. 



AMfj(H'AK fyrATi?.Ti«:Ai. Akrocution- 

AniilUpr nuiKlnt of Ihr Hwwlwh Kyftl 4 >ni is ofToRlivc inlorvonUon of iho 
Governmcnl in oil iiiduHlrinI niirl Ihr renciy ncroplAiicn of il hy Ixiih 

cmploycra end Vinrkom. .Siirh inlurveiiUon UkcH plnc<’ ii(»l only on ihc Icvnl 
of the inlcifiiit (IiH|iulos, hut aleu in jiistimhic rli^ipuloj^ - (he niilhor uhdr Uiq 
wotr<l"intcriireUlionnr — whirli nro hniKllnl hy si RiH-rinl LftlHir (Nuirl. Tim 
iniKht nbo have iiMMilioiiiMl (ho ovoltilioimry trinl nnil orrnr iimlhnd 
hy Vihirh Hvvcdi><Ii diRpiiU'-H IrKit'laliou hns dcvoloiH'd. 'Hiis lo^iHlnlion fre- 
rpicnUy lins iKion oiinrt^id for iixod (STiods of liiiio, niul Iih^< liriti dclitiilely 
Ifi he recoMHdorrrI id llie end of Mieli iktIihI. Tito iitRli ipinliLy and l•\pl‘riL‘tlCL> 
of llic iiKHUnlorR Imvi* nn.>oiuiU;d for iniirli of liii« MirrcK^fid imnrlliiiR of 
diHpuU'R. Nor doen llu: ntdhi»r, il hhmiis ht me. rinpliiihiee Miflicicnlly llic 
wiKiioiii of Iho (ioveriiioenl nod iU n*pr«’^eii(ntivos in wc-iRliiiiR *^1110 iiioru 
nhjccUve fAclori!'— llie HwiiiKH of tin* loiHiiiCHK oyi-Ii*, (In* drRreo of orRani 7 .i\> 
lion on hnlh Hides, nod no ftirlh." His Uok windMiii on Iho )»iirL of the Cjovcrn- 
ment that has, 1 think, made ‘'Uic cited of medinlion on llin finn) oulcumc 
nf the hnrAniniiiR procciui”' of more tlinii **iiiiiior HiKnilicniirc." 'I'hc Liuvcni- 
mcnl haa not tried la oulfnec cctmoinic renlilios hy lint; iiuillier Iihh it bol- 
atcred finil one aido. nnd then the alher; mm hna il UmoinM an ndniiniHlrativo 
ngoncy of iho siKicial inUsretiUi of cillicr vitic. 

I.LIFDU MaOHUHHON 

Thu Library of (kiMKre^s 

]iidiMlrinf ir<2(/fl Lfdorf?<wfji, oml /ViV^r /'oiiViVs, l)y DourIomh \\ brown, 
ChnrleM A. ^^yerK, John A. Hrowiirll, John 'J'. j)unlni) ami Kdwin M. 
Martin. TciniKimry KutiormI KroiiondR (.'oinniiUce. ^^ono^rap)l No. S. 
WnslnnKlon. Mild, xxvi, 17'J jip. 

TIuk aUnly ahnuld ho examinc’d carefully hy anyone luiKaRnd in llicorolioid 
or ciupiricid work on Iho croimirdrs of the iirm. It dinnoimlrnU'H tlio wealth 
of coonuniic data avnihvblo in hiiHiiiCHH reoorda ami KnR^l'Hla timiiy waya in 
which thcac data may he turned to ucroiiid. 

The firnt half of the nmnoKrnph iiiudyKra (in*- cxj)(‘riene(< of two impor 
coinpaniua and two cotton textile voiii|miiicH over lii(> pimiod IdiUl -IIS, nnd of 
two shoe coinpanicH for thu ycara 11131- ;ts. A omro iideiihivo oiiho Htmly of 
tho Inlornationnl Harveater C'diiipaiiy over the. period Idlid 37 eoinpriHes 
tho Bocoiul half of tho voUnne. Inforuinlioii ia provided on thu inovemont of 
wage ralcH, unit labor cohIh, uiiil (olnl cohIh, and pricen, on the (kecounling 
procedures by wliicli cost (ignreH were derived, nnd on hoino of Um eoiiHidcrn- 
tions winch a])pcarod to influence price nnd wngo decisionH. 

Tlio cdHc studies are suggcalivo rnlher than produelivo <d delinih! oonclu- 
sions. Tile duiiiinant influence of overlmiid on the eyelieal nuivnii'iil of loliil 
unit cohLh HlandB out ebmriy, imrluuilarly in thu lliirvohtcr ( 'oiupaiiy euso. 
The autliorH HUggesb lliaL the rohi of eohls in price rorniali<ui is CHHoiilialiy 
different in tho two major phnscs of Urn cycle. “'I'liis H\jrvey hurrchIs that 
wlicii Bides are falling, ijusincua men continoniy regani llKmiHelves as lieing 
forced to lower costs to cunCoriii to reduced prices and that, when liusine.HS is 
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jmprovingi tlioy lliink ut jiriccfi being raiRCcl U» cnrifurm Ui higlicr cirplf*,” 
This lack ol symmclry ui\floubtc»Uy cxihU. but emc may doubi, wliethcr Ujr 
role of coBta Ima liccn oorrccUy nlnletl. Do ImuitiPM iiipii rjiiw* [iriccn in 
recovery because llmir own cosU have risen? Or arc tliey able U» rnhe iiTities 
because lliG costs nf o<6rr pnulwcrtt have riseii siiflicietilly that all will roiicur 
in a price incrense? 

A iiuinl)cr of the firms sltidicd show n sysloiimtie itevinlion nf nverago 
hourly enriiingfl from wage rale's over llie course of tins cycle, and nn increow- 
ing secular deviation of unit Inbor costs front wage rates. The miatysis of 
tlicac deviations in the Karvester (’onipnny is imrlicularly iiitercatinK. 
Changes in wage rates and labor cohU scent in gciicrnt Ui play a very ininor 
role in price rcjriiiali<in. Teu* of Oia caws sLiidictl alunv any clear connection 
between the timing niid ningnitiide of wage and price clmngc^t. 

Itcsearch into busincHs deeisiona must increasingly probe InMicath Dm 
fliiporricinl dcHcriplions wliich ItuaineKii men give of their boliavior nnd jMme- 
tralointu the basic operating records of Uio. linn. U is lo be hoped tbuL thin 
illustration of wimt can be d<me with btiHiitm records will hlimulale n<Idi- 
lioual iiivctstigaliou bulb Ity individuals working on one nr a few nriiis aiifl 
by organized groups able to analyze a coiisidorablu sainplc. One inuy also 
hope bhni this work will bo directed Increasingly tfiwnnl niinwcriiiK the ({ucs* 
tions puHcd ))y economic theory in this field, and Dial wo shall in time have a 
thorough going revision of Itie cconuinics of the firm. 

BLOYI) Ci. IlBYKOl.DB 

The ifolins Hopkins University 


Hourly Karninyn nf Kinyloycei in hnrgc nnd iSbrndl /!)nfcrpriJ(r«, by Jacob 

Borlmaii, Toinporury Nulionnl Kcoiiomic Comniittco. Monograph No, L-l. 

Washington. Hi ll), xv, tl-i pp. 

Wage data collected in rceent years by llte Wage nnd Hour Diviaion of 
the Bureau of Labor Hlulistics arc licro AHSoiubled and ruuuHscd on the (pies* 
tion whether employees of large enterprises enjoy higlier averngo liourly 
earnings than employees of small ciilcrprises. No (dear relalion between 
hourly earnings nnd aizo of eiilcrjiriKc was discovered in eight rcUitivLily 
Binall'Scalo industries; shoes, feather, radio parts, furniture, hosiery, cotton 
goods, woolen nnd worsteds, and knitted underwear nnd outerwear. I[(jurly 
earnings were found to increase with size of (enterprise in eight Ingliiy- 
concontrated industrie.s; meal jinckiiig, iron and ste(d, electrical goods, radio 
sots, Qxjilosives, soap, fortil»zc»rs, and lobneco jirftdmitH. This htrulyiiey 
existed, niorco^x'r, wiLliin each region of tlio uounlry, eneb size of commnnily, 
nnd each grade of laljor. A net relutioimliip between size of oonipany and 
hourly enrnings of oinjdoyces is strongly iiidieuled, Lluiugh this wns not 
tested by inullijiUi regression analysia. 

The (lualifiealions wbieh must bo attached lo llicHe ritsulis aro carefully 
noted by the author, 'i'ho fact that largo and small enler])ris(!» nuiniimlly 
in the snmo industry may not bo producing the same product raises dinicuU 
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Ui?« of comperaltilii.v whkh ran ntpvrr Ian* fnltroly fiurtooMiilcfl. I'hc diHUibii- 
lion of hourly rarninKfl ilf»r!*s oi«L ^ivr Iho c!i*lril.Mlir»n hi <’ilhfr wage rAlca 
or uuU Iftlwsr corHh. Whvrp nn* iiT^d, liii^b rftrniott,"; dimply intlicAlo 

hi^i mnn-hour otil|m(. llighr-f rarhiiie^H, jri iniKlit Ih) duo 

very largely lo Ihr fncl Miut *ln'y loahr Rrrnlor «w* of piero'wnrlj bjhI buiiuB 
nvfiUuoR "fthirh itidure »'f rfjnrl l*y Ihe w-orhcr. 

Treriupiiry (liHlril'Uiioup ».f h^t^irlv caroMig^ f.,r lf»rg'% inl/'niirdialc niul 
piimH tflaMiphUiruilfl in f*isir iiidtSBlrki* aft* loiMi^^lwd in np|i<'riilixi'f*. Tho 
upper liudl of ihP raop.f* if* iitmally oIhiuI llio bbmo' for piohU rouipaniuH oo 
for large, Iml Ihe lowf-r hmil is n4nRi*I*'ral‘ly lout'f fur pinnll rimrertiH, Tlio 
diKtrihiiljoiiH no* lunrfiftlly BVinMiiirirnl, l>iil with n leudi'iK'y Uovnrd hi. 
OKKlnltly in Ihn rlklrihiilittON for iMlfriurdinlf* nml Nionll proilmrrN. 

Tliew* muillfl maMV inleicxtiiiK |•rMlth'M•r•. 'J*i» wlmL l•.^;U'llL arc the 

olHK'fved differr'nre^ io hourly aaniiiiHK nKntnjiahh' to ilifreroiireN in iirnn* 
hour cmlpiil rnUier limn in v<nf(.r« rA(«'s? Du Dm hlKlmr cnriiiritifi ohlnitiud in 
large ciif«rprlffeR alhm’ l)ifin l4» ^kiKi Iho rri-nin fruin the labor innrkeL? Are 
difTerencea in wage ralefi largely olTwl, liy diffrn'nn's; iu Inhor elliriency in 
large andamall enU-rpriw^'? rRwrliido-MoflNrgonnil Ninnll nnU'rprkra Kolling 
in the aamc producl mnrkrl and buying lnlH*r in llm enine roinniunily might 
furninh very uwfiil ovulmrc on llicae nmlli're. 

Ll.otl) (i. ItivYNOl.UB 

ThutNihH Uophiim rniveraity 

Jieonomkfl 0 / .SWuf .SVewrifg, by Koymoor V.. Untriw. New York; The 
^fcCl^nw-ILi)l Ituok Co., Inc. DM1. xxvi, irt.1 pp. 

rrofcwfjr Harrb' (lurpoKn In writing on tltiHNuhjrel Ik tnndu chmrer hy (ho 
BubliUe, whieh indicnlca llinl (lie voIiiium deRf-rihra “Tim llcdation of Die 
American (Hocinl Heeurilyl I’rogrnin to (’oMHiiinjition, SnvhiR**. tniiput, niul 
Kirmnce.” Thu hook m an milcumc 'd lliu niilhor'H iiilerohl in the prohlein of 
iiiA'OBlnig flocini Hcciirily funda. lie iM iiii|in‘’SHi>d wtili lhi> niireHr^ily of nllnhi- 
ing pcrapcclivn iit cvnlunting (liu |irolinl»Iu iuipiiut of Hkiho fundH uii tlio 
whole ccoiioiuy and pnrticulnrly on Uiu volunm niid IhodiiHlioriH of oiilpiit 
and omplaymunl. As a rcaull, atic'inl actcnrily, na the nulltnr timiH the term, 
moanfl, for tho moat part, llio ayatuiri of ohi ngu hikI tmrvivorN' iiiHurnncu, 
with n much lighter Qnip)m«bi on imcinploymunt cotnixMiHiilion niid no 
conRidorAiion of other phnaen of the program. 

Tlioro are three mnjar divieionn, wliiuh JurUidu rv total of Iwunly-oiio 
cliAptcru. Part I coiiBulcrH tho rclnUoiiHliip of the ]>rogra[o to ]>rohalj|o oul- 
put. Part U doHorihcH offeeU of the ayalum on linnnee. Pnrt U I iw (ioncerned 
with the incidence of cohU of lUo program. 

In each major diviHion, IhcromnnuxlmiHivueitnlion of varying viiiwpoiiilH, 
wcU orgmurAHl, logically arranged, clearly ipinlud or invraphvaHud. A wide 
rnngo of porliticiit ataliHtical data in iiieliuh'd, and roolnolu rofcrcncca pro- 
vide a fairly cosiiprehciiHivo bibliogrniiliy of rGconl liloraluro on economic 
implications of social security mcnaurcH. Major divisiona and cliaptcrs aro 
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offectivoly firrflUK<?fI, in vnrvin/? vinujioifilj? arn oofilrnsl<’il, nflr^r 
wliich tho author aciokfl to nlrikc* a hnlAnro in a iMmcIiiiliiii;' M’olioii or imra* 
graph. As a roHuU, Uic* prnHCitinfitiii NiinlaiiiR (ho rcador'a iiitcrc^^L atul Htiinu> 
Jfllea a critical vji!W|miul, wliich, in llin njiiniiiu of lliis rovicwcr, ^ivca llin 
volume ila grcnlcxt vnluu and jn^lilirN tim oiiininii llial it ia n '^iiiusl^ rm llm 
reading liat of all Ihono who are vliargnl with rcsjuMi-niliility fi>r Jidiiiinlhlisriiig 
these foaturcH tif tho Horial ffnriirily itrograin. Itrcniw. nf lliiH nrrangc*iiieiil, 
also, the hook will Ijc usidiil in (Im (‘lnwiroo]n, wlmrn nppoMiig viowpoinla 
may ho criliciw;d hi niorf* dotnil. 

In other words, Brofesaor Harris lias providud a loiwr-rful inrcnlivn for 
tliinking critically of lini profuiMtt ofTrcls of our old ago ai'iuirily iirograni, 
He rejxinlcdly notes, for iiiKlanco, ilio jmssilnlity if not likelihood of llit; ns 
pudinlion of oliligationn under old ngn |tr4»visionH. Indeed, the volniue in 
ropIcCo with suggestioiiH, iinplicnlionH, and poHHiliilities, and Uicy represent 
its most imporlant eniilrilmtion. For tlia coiielusionN to whielt the nullmr 
comes arc, as would ho unlteiiialod in n study in wliteh ho nuioh cni]ihasis is 
placed on authority and hu llUlo on perliiient oviderire, distinctly cuidro- 
voralnl. That is pardoulnrly true, also, lieeaiisc llm author allonipts jngglo 
and bnlniH'O a eoterie of eeonumic Umdeneies. aelnarini Hlalistics, nnd ]trin- 
cii)lcs of Hoeinl justice. In effect, the reasoiiiiig jirores^ allenipUi to follow 
tho threads of an eiullesa iiuinlier of vnrialdrs Ihrmigli a roinplox mhxe nf 
nrguincnlR and therchy to arrive at a series of tetinhie eoimliiMlonM. By such 
a process, it is posHihie to fonmilale liypotliertes, hut lUiylliinK in the naliiru 
of a positive c.onclnsion rcquircH more, tangihle evidenee. IlIuHtralioiiH of tliis 
point are numer/uiK. After one hiitidred fifty pages of eilalion nnd (|nolalion, 
tho conclueion as to llm ineidciieo of roals is far from thudsive, The. concUiuIon 
as to llio impact of the program on prieeHiK a Heries of i|uestiiiim.'i'hu aullior'H 
decision that, on hahuiee, ^lliOKlagiinlioiiiHlHliuve. a strong eami" ia of similar 
caliber, as is the doclaration, in ciiriuuH aeienlifie Inngiiago, that "unr aym- 
patincs arc with Urn Htiendcra." 

AhuIo from its value in focussing allenlioii on Ihu place and iinporliinco 
of social security in tlm total ceonoiny, Ihorirfore, it apiKuirs that Llio major 
vnliio of tho hook is iU jirofiiHioii nf illiiHtralions of Llio need for empiricnl 
QtudicB to supplomuut armchair liypolheses. 

l)Af.n I'onnn 

University of MinncHOla 


federal I'viniircd in f/ic f.'ominp Dreode: iSomc f-’amuloliic Bo.i.sihth'hYs, 

Gt, hy Chirl Hlujjjp, Now York; Chdoinhia UnivorHity PrcHS. Hill, vii, 
12i pp. SI. (10. 

EsaeiUiat AVjcis/or Eiscul Now York: Natiomd InduHtriid (hinfonmco 

Board. JOll. i:ir> jip. 

It has often boon said that although Urn Treasury plans only from year to 
year, it is long range jilanning of linaitcoH that is nupured. I'rofi'nsor (Mrl 
Shoup has boldly and Huccessfully altnekcd lliu ])rol)loin of long rarigo lineal 
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ji'lffjririijng. Thai bw '‘f Isia inf^rawf-^l prove b 

lift fVarl Hn!i.<«ir clftled 

mao.v ic'*f Jiif findings, UfinJ i» nf rnKjal inpJhfKl of ap* 

prnflcli. hiis ft-f*i?(iiro|«5i^'‘n** hi* wV^li'‘>i f*-! vahaWs nnd I1 k» e:i|M!rl 

up^* t»} fsrijr-8 whuU lbj^»w ligjjf »’n Shi^ pr<il“3i*nj. rivil p^rvanfa 

and Ftaliplirifanw wall, 1 »iai anif*. t'-o I"* I*r<4»wtor 81ionp for Ihla 

For ll}!’' !*l \ran« h#* r^iininliT'ii *’»|‘4Pmlitjirr«i, Inn rr-r/ jplrw iurluaivc of 

yifids ow-rifil'd pillt fiv** rraipi^no iiti Ihr Uan Rlnjcltirr>, each in 

Iwrn r^’nlnhiilnsg njnmjnU id |nnnlif<n, and Dir* rh*' nf <lnhl in 

Iho ahsf*nrr< of Ian rt’vipj»*M# find i*n Ih** n.r^i'tiiHi'lh’ii id lhf>p I'lVi* Riircwyiivc 
rhangr-n in llir* lax pltiirUirp. Th*? niilh>>r il'n-a nul rioglt'cl llio mlAlion of 
laxrpi I'll incnnip. nf tfltfw I»riri'», id Dm fi.pj> id yir'Jd rd niin l.nn upon Uic 
yieltip <d cdlmrp, nf line rfTcrl nf high lax yiMiln nil mI^h uf i«or'iirilip». 

I*rrdr^«ar >*hnup lA rtmwrftH olniT-^'l •’Ti’IiiMVi'ty will* Ihr* fifu'/il aapoela of 
Ihe pmliUm; \oil ht* ia novcrDsifVp^ nr>ninj|«i ihnL fiscni iw'liry IfO na a 
mraiis of keeping prices frnru ni>ihK, II. ia iH»!u>ih}r‘. >d rmir^e. Ui ilral niMi ilio 
prito pmhicin pnriuwvely llm«tiRli rnnirMlfi. Thr r«wl Iht ri tvKiilil l>c* n eom- 
p\icaUH) nnil eMtnprr-hettMvc adimiiiMriiliiin. Tewini-iilhiinii, nml a tapiiliy 
Rrtiwiiig piiMir rlrld. Tlie prire |•rn^]f*lll wouh] lo< iiolvril nl Iho r*xppnHu of 
Ihc piililic drill. IL nvioild Imvo Iittm |]id|diit if IWeirioir hliniip Imd HiigKralrd 
U»e rclalivo rr*nlril«ulinnH l« l.*i» *d lanr*. runlrnU, nod numcUry 

|X*licy, M‘A«)iinKUiii nmin gnidHiirr Imre. 

In fli<»riiiwing llin w*In nf tt‘*vrriiHifi»l airiirilmp, I'rnff^ppor Sli'iiip rniaM 
many iiUcrcidlitg Whnl i» Urn ninguilwlr' «*( pudml'h* rnlfH l<i in- 

Hlrilutiima and iiidividunla? Whnt liinilnlioiiP nro |i)nrn| on pnh !< hy ImnkiiiK 
cnpiUI nnti raith rcporvrN? ^^ llnl ia Urn rlnnltrily of pii|tp)i<'a of lonnnlilo fmidH 
in rrajHiiiRc lo a rUe iii Urn rale rtf interi-al? In pnrlltnUr, will Urn puhL Ui the 
Bcivorniiipnl of llio riw in (he rnlo id iiilerral pxrnnl lln* in>\s monoy nt- 
Irneled hy Ihi* inrn.‘mm of Iho rale on KovminmMl-lKiMdK? On Hippo mid iimiiy 
other iwiueB I’rafiwwir Skmip new light, 

rici ia pcrIinpK overanxiuiiii eoiiroriilnK the Hiitila on hhU-a of IioikIh In banks 
eel by cnah reserv'ea niul cnpUnl. The itioiieUry miDiorily piui ilcnl ado- 
quntely vvilli thceu problenis; nml the dniiger of rieing rnli'H of inlrri'sl on llic 
value of asectfl mul hence on the adeiiuncy of the cnpilnl Hlnielurc can bo 
nverted Ihrough Treasury gunrnnlrpH ngninal tlepreeinlion of BecuriliPH. 
Atlvnncca in Ibis Held arc; iKSgiiiniiiR to he inaile. Frnfeapor r')n)U|i iiiiglit also 
be cncoiiragud by llriliHli exircriniice in the Inal Iwo yenra: Vnat ilruina on tbu 
cfvpitnl markol have been aceomimnli'd by a derline in Ibe rnU’ of inlenint 
on public ficciirilies. In AlniuKl two yriim of warfare l)ie prici* of all liNod 
intcrcsl yioldiiiR aecurilieH nwii hy nlinohl 15 per eeiil. Tln^ ileinmnl for 
govorumenl bmnlH, obwirve, aienm not only from e^i>iliiig HUi>)>lii‘ti ‘d money, 
bul nlao from now nupplieN; not only from iiorniid snvinga, bni iiIhii from nildi- 
lioiial (or diverted) savings imtiiccd by liiRhcr ineiiniPH and liiniliilionH on 
apondiug boUi tor coiiBUiuption ami capital purpoacs. Tlirnugli a control of 
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tlm sujij)ly of nionny anfl Lhc (Irmaiid for cwflh for Hitriulinf!;, Ihc Hovfirnmonl 
can PSBiirc Uio TmaKiiry n rcattoimlile rale of inl(‘rpNt. And bniikH Blimild not 
be gimrRntccd a rnlo in vxcokk of thr vAriahb invoivtnl in altMirUiiig 
additional pulilic dnlitj and wJr‘» oiillcU for caj?)i incroapingly aro clo.wd 
private jiurciiaHcra \vill be pk'nw'd wiUi the opporluriily Ui piirchaHe g;ov- 
crnmciit sccuritirH at 2 i^r cent. 

Profcftsor HIiohii'h alLeriiuUvoH for inercAaing puldin rcneinina arc on tlie 
whole cjiiiinGnlly a<.‘nf'iblo. lie >50 k«<"hLn iiiidifr bif» liral L»7> allcrnnlivca Inrgo 
rises iu the incoiiio nud oilier laxfH on cajiilaliHL inconie; uinler Ihn 
third, excise dulira; uiuIit the fonrlli, iimmifAclnrera' h^iIch LAxes; and under 
Uie nttli, iinyroli laxm. Tlio rcKpiTtivc addiUoMH to reeei|tla for llin nsenl 
year iOJ-I, in wliieli year llic lolnl RAiiia would be a iiinxiiuum, are under 
these suecoHsivo nllcnmUvcn $H-7, $1JI, 11.0, I'l.O and $0.S Iiillion, Total 
revenue >YnuId then rUo to $21 billion in (he IihcaI year 11I1-I. At an iiicoine of 
$100 liilliun the total tax load for all KovcrniiicntH would th(?n be rougldy 
80 per cent of national iiicontc. In the aliKcnce of InrKo (iurtaihiienlK iniimsed 
on iiuluetry by priorities, rubber alMirlngea, etc., I wimld have Huggosted 
that ProfcHflor Slioup uiulcrCHliinalca llic lax poUndinl in Ibe. exetBU fiidd. 
Thoroviower would also hurkcsI a grealor iiirrease in imyroll taxes I Inin llial 
proposed by ProftiHwor iShmip. IkK|ii(c the inerrawd burden of incoino Inxes, 
a riflo of payroll InxoB from llic low Icvid )»y al li^aaL ■! pnr cent aronw 

omiuently desirable. 'Die n«o of yield would Uien lie of the order uf $2 
billion annually. (1 aHsumc broader covernKo tliaii ia now )md under thu 
Soeiai iSocurity Act.) 

Tho National fnduslria) f 'oiifvrcnre board .Study deala will) somowlint 
similar probloms. Tliey apparently would rely lienvily on a rise of iiicoino lax 
induced tltrouKli a InwcriiiK of cxciiiptioiiH. Kaliniates of yield are bnaed on 
the nBsumplioii tlial Che yield of avirliix will i)0 Kiven by the oxistinR ratio 
or normal tax yield to total incfmo) tax yield. Tbia nssumidion baa, of euurao, 
been violated by tlio UMt Uevimon wbich relied heavily oji a rise of the sur- 
tax yield. Tho Cniifermicu Iloiird windy also nndereHtiinntea thu puloulini 
yield of corpurntioii taxes tliongli u liiial aimwer depeiuls un the rcsulta of 
controls on corporate ineonie. I(a iraliiimte is (bat Die maxinium availablo 
draft on corporate income ({irior l<» the ItMl Act) was Sl.O billion. Tlio Kill 
act hna already increased Iho lax burden on corjioration.s by $1.1 billion. 
ProfeoBOr Hart esliinales tlic eorpornle lax baac in the period iiist abend nt 
$9 blllio)) (exclusive of inter-corpor/ilc <liv)denda). 'J'hm /igura may be low, 
bub in any ease, the lax aHsesHOieiil oven now is but SL billion. At higher 
incoiiio lovcis in 11M2, the rise of corporation taxation may well yiidd scvenil 
billion addilional, In IIK17, the diKlributabU' net income was $10,2 billion, 
cash dividends $ 7 . .‘I billion and (axes $}.•! billMiti. 

Again, a HUggeslcd limit of j to | fi»r llio e.xeesn prolils lax siumis too low. 
Tho Aiuorican uxperionee in liio last war and enrrent Jlritisb (experience 
witli 1(10 per cent lux (and (loasible rebalea of 20 tier cent in the posUwar 
period) give an indication of llio poasiliililms. liiiHincKs proliln are today 



KH n, At^^K'Unojf' 

'd<"’i<’rrfiiw«r'<l i\v ©•‘-'VetrmiftA , A rnskrkH i& ag. 

rui!e4 ftisr Ihf? «iriq;--.rsifr *1 njaikfl A wikr's market of IhU 

tyj)^ esUlf*. if«r hf-avy |'ij.h?3IIi» A^lirrsa* ir-fliviff «,jrj moin^ilnn arc nol 
likely 1*1 Iw ^iriKmei Ih** I •inlrrir-TKi’ ll"rir-l ai»sily bUm tnii*8f''r#‘;!i1.iinalofl iho 
r>i (fi« Hjir t-ijwufiir-f jn sljf* war and Iho 

Iwenls*^ is jjful e^<5ir-3»j»j-ve *-u 8)3*1 «.-MTr. rr.Mli« 5 a<'i*'*ry yir'M will bo ox- 
j'>lairst'«l by a faH<r*r ti'A siven a'S)*‘vAi>’n by lb** rvtnfrrrnre Tciwti 

cwrt'ft.ilfurjiil. <4 yi<-rbKl.‘.‘«r». Ib»8 ab** !ib»i *j< 4 e<jiUir«l 

fhe Kvf flijj’j'briJi-riiJiriC ej-arnSy «il!» i^rjr^'s uHlnlrtl by j^'vero 

lax'*#'- ‘I’bift i ■'I 8 hr* *“1 •Jm''! ift «■« 1 1{«* ^mIV lifel. 

N*nl wiib fl!i *•( lb<* Jfwal apjK-'Tif? pf i!ie |»rnldpin, llio 

CmifeiT'jji'*' al”** rnln^mJcj* !),<« «ai<*<niil >4 rral rr Muirr* « ax tiilablo for 

thp ilpfrnsw' e'!Tr«?1. t*ijb'T’inn6l«i')y l)i«« tr'ftl nrn) #'}«35<nnl aft* not inUs 

'creSL l"wribrii»*«»riv iUr jwliitja^rp. ««f i*)i)iMnAl c«*jkv*Mikj*Uini and 
ex{%rulilitm( nUtvjp {iro-etirai triiitiimiM* l^vd raifxi ^riouK ({UPf^Uona of 
(IcQnilicine. "A«in Ihreafp fninitniim r'y|*rinUliirnf, ( flirionry fS|H?iidilnrc« 

flr« i!ieri?a.wfl aa intomo inffpiiwa nn Ibn r.f Utic^l rt^iM'iirlitunrH”' (p. 2/)). 

OpUnttiU oxfwmliUirPj! are iba of ^ilal rx|*pridihirf’ti nver ofTiciciicy 
cx|»ciKlilur(v, whieh are, bp is nl«*<ip. *d4flinrNl in n >’ery crinlo 

manner. Ajyiin, are in(»*frr»wJ ibaV f.j*lv»n«l cfthftTjnn>lb»>t in l^'H7 for 
AUloitudiiiN, f<^r rut 2 / 1.0 |*e’rrenl*'f bdal rxitemlilurrs. Obvioimly 

the nptimmi radn nill |tf^ l&mcr fnr fh<»rl |«rri<*«lN lltnn f'*r Innu ihtjckIb, ICx- 
))eiitliturvii for auUmnibilr-a nmy trrll Ih« ml l«.v 7A {n’r rt nl in llu« next few 
y(*ars. Aiiolltcr irrnil>lr«i«tnn in lltr* inlerrriaUoti fur RninpH nf iteina of 
1)10 [wrcontafti^i nf riptiniin) t<t UiU) exifTMililMree. Will roiinnniiilioli of each 
cUah of iU’ms W ml <n|imUy if Uto retliirtiMtiH nre npidieil In nil bh if 

Ihfty w«.re B|i|dietl Ui liulouo nr n few dHstftpkt? I *•«*«« rwlnellnn I'f 2(1 per cent 
in nulomoliilc ex|MMuliLiirr*fi mnke inure tliflinilt r>r Ipm ilifltL'iill n rittluolion 
of X pcrcciitflRo in rpert‘«linn? 

in this Imrf rovievr, (]ia nriter iinci iimUh) m^ver/il |M»iMlit of iliitnRrdoiiioiit 
with Ihc! Conference roiKirt. 11c in iml, Imwcver, niinwnrn uf Dm ninny puiiitB 
of ARmcinciit, iho rich cnllcclitnm of ninUuinls iiinilo AvniUldi'' by Iho to* 
anurccA of Iho Vloartl, Utc cxcoUoitl KMiuiiinricK t»( Inx luul tlcbt liiitUiry, uud 
llio inlcrcaling sliidy uf iiicunic, ('nnfliini|i(iuii, and Nn kLuiIoiiI uf oiir 
prosGiit fiBcnl prablcrns enn nffurd to du H-idiunl Ihia vuliinio. 

KKVMiJun Iv. llAuias 

Harvard DnlvorBity 


idiV Trimjwrifilion, by Claude K. Puffer. l')iiln(lcl|iliiii; Tlio lIliikiHton 
Coinpriny. 1911. xxiv, (175 ]»|i. 1/1,75. 

This hook is prinirtrily nn econoiiiic denvripthni ninl liintury of tho nir 
IrniiHiKirtiilioii iiiduelry in Iho Unilcd StalcH, U in will wriUcii niid v'ry 

> *XliO rellu n( lot^l exiMiiJIUim (113111) la (uud MiwMlIhircM aI {lit> (>nirirtirx InvM ()IH7) wnK 
2.7. Xha cindpiie*' level woulil ilien be 8017X37 or IIQOO.* (Kcwl eiiHniliiiirM nl OiU liictinio nro 
Mllm»l«l nl t0l7.) 
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comprehoripive, niul hcncu MHUr m nrnoiiL hcio*! of prcwnt Ml julotiis of tlm 
aubjcct. The aiitljor ftjjplitwi !)«* ty|iiral (loftiarif) and crwl nfmlyw'^ of cfo- 
uoinic theory to the wrvicCRriflfcirpd byllionir rnrriirrn nmil, niid 

QxprcBs. TJtc Htiuly iri('hi<lr« 5 tt<;ll*orK«iiij:cfl diwiiff^-ion of tlu; rherNr- 
tcriBticR of the indiinlry, the fiinr.lioim of lli(‘ ( 'ivil At'roiiaiilicK Board, iti(or> 
corpornto rolulionpiiipa, lnl>or ri'lntiimfi, niirl Htifcly rrgiilntioii<i. 

Only one iiiaj*ir eriliidKin nniK‘ar« lo the reviewer. ‘I’lu', Kiilhf»r elioao to 
folloAV the lend of Vnul *1’. ttnvid nitd .1 ok'|iIi It. Ivnatnmn in Iiih nnnlyniia of 
the piildie hid iiteUiderl in nir until p;iyiiieiil>t. 'Diin ^I’lionl of thtMiKhl ronleiulH 
Hint BUeh nul nlioiihl lie iiii'siMirnl By tin* exertfa f4f IVittl Oflire diHlniraeinintU 
to the nirlinea nltovn llie nirlim-H* laml of reiMh-riii^ Hit* n'fjnired service. 'I‘he 
trouble willi IIiIh line of renHoniiiK in llml it U-ndH to mime pnenlinr con> 
chtsionR. It eonid lie eoiieltirhol, for rxniii|>)e, Ihnt o]ie tvny lo oHinirinU; nne)! 
public nid would lut in iuerentu' the roatn of the nirlinen to the extent Hint 
there would ha no excesn of di^-hll^fielllell(N <iver U roithl rIro he con- 

oludecl Ihnl the nirlincH' unnt of rciideriiiK tlie reiininol service roiild bo iii' 
creased l)y any auionnC itnined nnd (here would be iin increii^i; in public lud 
if the Vest OiricodidnirMuiiciila were inercRH'd by nliki‘ antoiiMl. ‘Die reviewer 
hoUle that aurb aid in the exerim of 1 'uhI (Mlice diMbiirKCUieiitn over net 
levcnuo from nir mail. 

Tlio maftnitiidc of iniblic nid nmlniiuMl in the nir nmil jinymciiU of Ihn 
past ia rcnily of liltlc niKnilinnice in the future of Diin indunlry, but Dui 
author used thin xiimo of nimlynm in liin dineiippion of rateoiiukiiiK, 
w})ich is n (picHlion of primary imjmrtnnre. 

Ho ataten ihnl the baxie «-oiiHiiiorn(ioM in dele.nidiiiim niriil piiyiiioiita 
“filiould Ik) the c<)«t (of {«‘rf<»rnijnK innii juTvire) iiiciirnrd by tho fflr/iera 
(IncludiiiM ft rcftHoimlde iindiL), irreHiH-elive <if wlml llie K'lvcriuiii'nl rcceivtiB 
iu postal rcvuiiucH.'’ At thm point the mithor pnrlH conipiiny with Afr. 
ICaatmnn who anid of one of Iuh own workn, "tbiK hlndy ia not inloiideil to 
yield tho type uf coat nunlymK rcfiuireil fttr rnle-iitukiiiK purpoaeK." In Llm 
opinion of Iho review'cr, n Huund rabMonkiiiK policy for the nirliiu's cuniiut. 
ignore tho nir innil revenue id the (•ovenuneni. 

IlAUiii.u d. Kino 

■Uiiivcrfiity of I'illaburKb 


Atr Afnif Payment <n\<l the fforcrriwiCHf, by T. A. Spencer. WnnhiiiKlmi: Tbc 

Brookings ItisUliilum. 1!M1. xii, dU‘d pp. 

This hook in n clcnii-cnl jfdi. The luithor nirm (hrouKit the [lerioda of nir 
mail trnnspurtution witboul gelliiiK IokI in detnil, nnd yi‘l with convincing 
tharougliiuiHH. An nstnmVIung aiiioiinl of iiifonuntion (h iircHcntcd nlniiit (ho 
nir mail; in fuc.l, iiboiil the air IrnnKporlatimi bu^iiiiv-H. TIicik. is n goud 
bftlftiico bclwin!ii the ri^view nf poliidcH iindiT tlic Kcvcrikl govi'i iiiiieutiil binlies 
in control nl ono time or another und llie criticism of the jinlicii's. Wliero 
tho Inpao of liiiio (lermitH, liiatoncul judKiiu'ut of Hdcipiacy is used. 'J'hm is 
aptly applied to the ]iori(id of InlerHlule (unnnierco ClnmmiaHioii rnlo making. 



.H'lf ftirmi*' Aw'RMrUTlox* 

f ''«rill«'ii5f‘'j®-f^& asif-" ,aT5i3;-vs.?*i| ai'j^iiyrnl TVt=kii DcparU 

fripict ar.4 lb*’ «'4vo>Tri«'ja5i' 9ljJT‘<’iiiU.iir.»i in ii-'inlnclraims. 

irj»4M) sar’f' 'wtIJ f1-^V"5 I sV^w^sar, sli-w ivin-av*^ M Shif* I, 'iviS ArtnaauUcs 
A^}*lV»nl>' llv** t irii Af'Trtrix-«l}f* |t<-sj*4 dt-CfUrAinjua, ?!f>^jr}d nvtiNail 
tfrof 91^ I'-S?-' »» rnSVH/'il, \i Usd auth'-T atifllyica 

j-hf" nnrl “I: Jiiffiv irui,j.,^.1rii!w^ RK5i?l Thrip »,^ iht* "^3j5^;s)dy''r|ucsiit)n, 

f^J^hrl|I«^nl^ in irjjj J* r pn ii'''-'’-'3r4ma ‘ff'rjvf'jjli'-n t-f milfiUnding 

itjkjrid, liifJf'trrK'TB J'rt'! jcri-n ififi rfiH^rtA tf.if j and i«inni*" rTprinliUirea 

p^uIkI J’tri iinwlj l^jiin aslh^-r 1 hjiir ii"<'^nlly J>Mn 

wH I'V •*!'* I''}fli3riint; l(«*srd in iU ifintrl on 

Thir Iht F/}:^<ulU''ir/f, /WA?‘SS, 

I’ ^ria V« falifsnBliffp* RMvr»»i?jjrM^i? *»i*l ^*,¥ Uif 3*ia«5ii rrit^"n<'n nf hueintJW 
nw^ikfdy U* j^.lu;*-*. WWr Uif majfir ciilkisvina [>( 

iktt 5iuU^ir*rftl«' •liliv-lrMl ai skhat fir<tu i^i }.r fftulU 

«r d»fiipwin!j®f<» Isc K|if»r«i ii»ti l■p^<»>)Jla Hw* air r»i»il p'OilracUtru. Ilia 

examfiJi^ «r wfilcn'^l «.lH»fV. }<ad finanrinii. and Iiih]) An‘ rkArriiL And 

Hi^lww nfRuiiirnlA hy r<.uij<.ahir« for rliar^in^ tijo m«ii 

wilh exe!««siv<s frflcM«rm nf scrf'«p‘« nj-frafina riiarR^'.s «rt* r''f»jl-r<!. 

I'erliflfw'i tlm inr«”l iofnimaiivriN^Ij'i.n f»*r lln* r^'fl'ikr inlrrnf^lpfj in currmt 
pFAclico i« Ihf* (e\lrtid<‘d fhaj-i^fr "Air Mai! f Miidpr l)i(i Civil 
Ai?rianaiilirr< Acl."' 'i’lip rid** |-4Ky Afrli^in »*( Oir A^l nii'l ilw iHnwildc hilcr- 
prelnUons anp well RUl>(Hi. S«*l uiftrly •nw^i!*’ (<*r mual lio 

concUlcrtKl, but “a jWicy urMch MirruifnnpM manaRoriol rllkiptipy.'’ 

KinaHy, Ihr rapid Rmwlti of t<alr«>naRri of oirljiii-fl kads Ilit* aullinr to 
enncitida, "If (Iio prc9i’'nl iipuard imnl . . . rontintirK, ilip ('imI Apniiinutica 
ficiartl vrill emin fatwl nitli Ihn iirnldr’iii nf ilrridiiiK ivIn'llicT ralOH of nir 
rtinil cnmpciu«iilinii ur and trt|irr«K raff'^ plmll Im> ri'ditrrtl (niid, if 

en, in ivlial imifKirtion) in nrrj<ir (o cittrek urirt‘an<>Mnli|o jirolilti nccniiiiK to 
llie t‘flrrier» " 

ItAi.rnviN At. Woods 

Umvcraily of C'niifurnia 


iS'ta/iAlieaf Acimties of (ktt Amrrirun XulutuM, iCdit^d nridiT tlio Dircc- 
Uon ol Iho Temporary OrKHiiieiitft (’oiititiilU^' nf tlm InUT-AnKfrienn 
SUliHlicftl InHtriiuUi, hy Klt&AlHlh 1 *Iio1)mi. WnHlnngion; Inlnr-Aiucrknu 
fitaliaUcRl InnUtulc. IQll. xxxi, 8Vi \t\\. 

Not ainec Koron's wcU-renioinlieml tliflorn of Nfidi's-hV,?, uliiidi com- 
memorated the Revouly-fifUi nnnivoniAry nf llu' Anmrirtm SlnliRtiiinl 
cintion, has tlioro appeared a iiioro uw^ful njiFrfo of llio »vl»linlival Kct-up io 
a iiuinbor of countrieti (-liaii tlic prcAcitt vidmue, di'Korilii’d in tin' mili-litlo 
as “ft coiiiporidiiuii of tlio AlntiHlirnl anrvirort and iiptivilii'a in twenty-two 
natioufl of tho Wcaturn HoiidHplioro, tni^nllier with itiforinatiMii (’.onluiiiiiiK 
fllatifllicol porAonnoi in llioao iinliunH," OriKinaliiiK likii Kt»rc‘n'M in a c<im- 
moinoralion— tills lime Uio iwciily-fiflli soBsion of Uiti Inlonmtional IiiHlitiilo 



■ Book llKViBWfl 

0 / Stntisticfl l« In? hrUl in Wa'^lunM^n. ^*lrfrrf<-al in HUn l-c* 

coincide with the Kifthlh AinerkanJ^iK'nlUie ^“onftre^^), whiOi a ]>arSis»i 
celebration of the Amerienn Klallplirnl Onlrnary U* liAve p jy- 
joined— the outbrenk uf wnr irnnuformctl t*olf» »K'ra.i»iMn and ?■. In Mh- 

event, the Inlerriatioiin! luKlituto biuI Amorirnn w!<.pi<na«i virro* 

cancelled; in their alead n Btatiatiral WJ’tnm wna added in thr 
ConRresa fnr a purely itj^r-AfiiprlrBri prf^RraiM /•( f*Jnljo?jrpd 
the idea nlKo of explorioK Ih*? fwisv^ihilihr'n of n jM’rjonrirnI 
fltalislical orRani^nUnn of }«rofi*i^'<iohal rhararl'T. 'riio Inllor b7i«i 
taken forni n« llie “lnl<'r-Alli^riran Slalitiliral InaliliiU*.'’ 'Pbr oris^inn! ’'nr- 

rnnRcnientn cotniiiilU‘<*‘’ likr.wip<* iU viork on llio roniiK’odiinn 

which ia now coitiiileU'd. TIiuk ilii« |nir|H'F?io of the ^tiliini'', v>hirh Vim lu 
promote a norlh-atnl-w«iilh ai'«itin1iilnnrf[t|iip in Mm world of n« 

BUiiplcincnUry to the. pr<.‘<|oiititmiit cnul-mal'we?*! How of llm has not 
only been retained, Init in effect ttcia w^nl n|«oi an opoi-hnl not\ <Mtmnl in itiU r- 
national orRnnir.ntioii niid relntinii^liii*)?. 

TliG trcfttincnt of f^jchp'et (nailer ik piirr'lv dt (‘rriptive. r«*f of Mo* 
twcnly-lwo coiiiilriea falpImlmlirflUy arrarti;«'r)^ an anMo nik arlkh' by n 
local author was wnired ffor lh»‘ Sl«l*'a, 'j;! “in lp “nnlh'^'e arln lvi'K"' 

wero ncccHHnry). TIuk is printed in Ihr IniiKiinRo 4.3 Mn* rnimlr.v U’nK.Usiif 
Spaniah or IVluRUeM',). I’rmsIiiiR rneh in a "sJininmry'’ in nil Ihref Inn- 
guagcH. The plnn of Imtb nrllrh* nnd miiniMBry f}dlHp*r n review t,f Hi expirn- 
lional fiiciiitiea, 0-) library fnrililieK, riUlisIknl H cr nP'P^orinlions, 

(4) non'Cinicinl or neiriindlirinl alnliHliml NKeiMUry. niid i'tf Mji* olhiinl eU- 
fcifltical byatoiii, its orRauUntioii, proKroHa in dnlo, pnidn'riiiM)-,«$, (.ir. ThmiRh 
there le a linturnl (eiideney in micIi wriliint b> *'pnt Mn* Ih-sI font fnirnririb'' 
and (IiqurIi the eriieiericy of a Mnli«(iVnl avdeoi ninbl be nieastirr^l only by 
iU fltnlirtlical resuIlM, the uMduho-M of nnrh n enrvey for p»irpoM« fd refer- 
ence, c.SjPCoiflDy to olliein) nlntielieinitH. need io*l Is; r<lrr'^»ed, 

A HtrikihR rovr'lation in Mm* oxtoul. pt whieh the Ijtljn Anicrirriii iialiorios 
have cnacUnl ICRislatioii csisM-inlly in rerenl yo-nrs loiAiiiK to the n-n(rnl 
control of HlalisticH. At leimt n doi!«*n, iiM'liidint;; nil tin* h-ridiiiR niu n, )inv(< 
Central Slntisticid IbireitUK, l)ep:<rhiM-ii(:tl roinpilntiotk and pnl'lirnliMii. 
however, remain parniiupunl in mobi. ,K(aM*^lii*!il i-ounlinrilion in fm t 
demands an nnuiuiit ppf Hpndo work in ti<lviiiirn llml in npt to be iindi-ri i^li'- 
mated. But (he beRiiininR lion in (In* legal fraiue>work, anil in (lio^ (lie Hmilh 
Amcricanu nlrcumt willifuil 4*xr(«p(jMii are well (‘(piipprol. 

T)io IJiroclory of Sliili^lfral whjrh ro(ji'ludi-!< llic v^hMoo li;ijH 

the leading Hlalislij’iaips of i7n’)i l■•»Mll|^y folhP'r Mmjt Die r»i»lod SlaP r^i 
after the nmiinor pif ir/io’« an lidniirnble inlr*obirti<*ti to Iho broader 
ocqunintancitbliij* whirh is to be. 

h'or till! impriivement of eeiMioinie relutioiiH Ihronghniil l)ii' Aiiieriian 
conlincntH 11 cmnpiiiidinni »»f this kiinl was a prerfipii'iie. When prior I'l 
World War I a Itoyid t 'oiMinii<.-4iiiii was iippninted u, explore Mioilar p" 
sibilitioB witiun the Hrilinh (ttiiniiM»n\vrullli of Nnlionh us very lir.-l rei 'iiai'* 



sv ^Ari«fi< ai.. APAfK/iA-nos- 

uicnd^linn Irwuli.r/S U» n C "oijfrJr-nrr !■<» m ><■» Ihr* iricJimjilfilc- 

nm awl in lay a-fi a sUimlilirtg block 

Rcrtvsifs thfs lbr<'^Vi»>3il. i-vf.k pJanf* iu T/imlgn 

ami in in iwri «i)lb r<p'?iMM-« ff Irf-nfril, Implicit in 

the piTwnl v^-^binx’ in lh«* hK Ujin 1]il< r'Ainr>rirqn f'taliftlicAl 

In^lilnlfl Sfl a n»'T-.r'‘i?>.nry prf’Jinjsnaiy ajj<l inji^inn (m a pinolnr rflpprt^clipriiciil 
in M»m Ilftiiit*;')*!'**-. 

UmM^ut II. l‘nATa 

lUiiKiiwm Ilurr’an t-f Hlatiwiif* 


/wdiwJrMil f'l^i-nTiiUon tiifrotif-. i; 7 »i in*li\i»liinl fn-r l^a^linR mRinifaclnr* 

ing imUistlrir«, cnKcriuft ilnrinH IVdoral Tratle 

(Vimnn‘^.MMn. WaAliinKtoii, M. (*. I'.tll. 

TKia Rcl nf 7(1 r<'i**'rU «\ni i«iaiiM(n<^(nritiQ, imluRlrit^a rcwuUcd from 

Ihc FcKl(<ral Trado Onnitfi/iviMh'fl pr^ijinri f<«r llir' roilrrUMii nf nimiiril rmfiii' 
cifll cIaUi frtmi a lnr£c numW id r<>r|f<>rflli«'iiR fijxraliriK in >^01110 jirincipnl 
uinurnrliiring imludricw in Iht* rinl#*<i .*<1^11 a. 

In CHcli rc|KirL lli^rn aro |trM«n(i‘il linnnrjnl ilnin fur ntirl IfK'IH, rnin* 
priBlng A bnlaiicfl iMnnw* nwl iaivm'w plali’nirnt, nrul nn PBriiistl 

aurpluH alnlrjdimV ; «lwt rnln*» nml iM'^rrnlBgrn. iIi'Tiyi-'I fimn tlu> l>nf‘Jc i!bU. 
The principal farln in iho viidiilniA nf ilaU nre* il'imrKtir nnt| (nri’inu wiles; 
cn«U tttwl extH-rjAcH in ilolwl; invrtdMii-nl^ pndiu. mid rflln« i»f roliirn; divi- 
clcndA pnul niid nt(, iiicinnc retniiir'il l<y (In' crirpornlixmi; oj»i>rnliiig rntios; 
invcii(nri(rH; iin|inr(mil liniiOnAi rntioa; Mini iiicrt’flw'.t mid dr;i’ri<»M‘H in prin* 
cijHil muKtUi nnd lialiililirA. 'I’lir iPHn inrMnitnliofi »nH tdilnim'd frtim liiinriciHl 
rciwrU eulnnilUH] to Hit*. (NimimKWtiii. Tin* inrormnliun wnH jirnciircd 
from nmmni rcjHinn nf jmMic ri*r«rd nindn In* dm ruTiMirnlimiH, or from 
ImlRncftAUeeUanlimilkd (n Uw* rMimitiiw'Um; (Iw lIKIKtlulti arc nuLciimplola 
in every inatrtiicfi. All data mIiuwii fur tin* aovitaI rnriHtrnlioiiK rniiviiMcil in 
each indiifilry ore cimiddiicvl in n niniiniT «Yhir|t lUtfn jinl idciilify lliu roporls 
from any indiiidual corjtnraUnn. 

Tl )0 dcaigiiAtion of cncIi iiuluHlry i‘Miivnw^'d wntt irntdi; In (.’onronii with l)io 
“SUiiiilnrd IncUifilrinl t'lai*t»irn*Hrniir uM*d by variouH depiirliin'iilH nf tlic 
Federal Govcrninenl. Tliw inakOA ]n»Mible TPndy ri‘fi*ri')ii‘o to ntlmr HliUinticfl 
rolcaaod by Boveriiment agcncica, imrlicnlarly lUow!. nf the linreau nf llic 
CenauB, 

The reiiorU arc limited Ui a pn*>vcit(n(iiHi of haxio didn in (I'rm.M of the 
amount of monoy value with oiilyMinplnnimlywn. Tim winpi'iif llio work did 
not jicnnit the Fcdorid Trade ChiiiiiniHidni) to lunke dnlnili'd iidjiiHlim'nls of 
the roporU of the vnrUiuB rnriMiralinnM to makn avi'miniing ln*nlmmit imd 
praccduro entirely mmipivrabUn 'Plm pinwiblo varintioim, Imwevev, are held 
to be uniinporlant. All data follow lUe elnsHilicaluin nf uccmmlA as nonerully 
reported by llio corporntiona. llccliomilicationa In anmo. iiiHlaiieeH were made 
by tlio O'oninn'flHion for t)nj purpuflo of apjilying uniform mieounliuK jiriuci- 
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pica, or wliere oUif^r rliirwriM^ in llip nt'^-'innlisjE rJi*'iih'rJ h'!^v^* 

affected the CQiii|iarftl'iHly o/ roinUnr-l 

There arc floiiic dlwro(iiflr(el<^ff In o«m|'ariiM|il.y wjjJj 
oxpJrtificd. TIjr nnjmiiil »»/ f^r I)jr nijwd'^r -4 r. 

ivhicli were cflnvB>'flRd in nin^* lh»’ 70 m*!''" ^ d n ijn'.Tjf ^ 

exceeded the UiUl vnluR of pr^tilurhl^irrarh iroj-rru^r' n;dv*<iv «?,•? 
by the Burenu of llie (Vumj:?. Thr rra.?'»« ( 4 :.? 1 !/?^ i? TniJ^ 

CommiRflion (lata iM'rUiiii l*» rioiujM** »-i R 

CcnBiindnlri nro by nml »M'raf'i''n9Uy f);ri »4 

plfiiita of a piven c«r|»''rnM‘'h hf»v*' iiMlMifhO dlv d it) fSjfb rrj^t 

ifiditfilry elfiRRillrnli'iif.''. Surli ttmir wh*'nr-uT ihf‘ roVi'^^rnWi'ri 

oporfllCfl n nuinltiT nf jdaul.n niomifnilnrin^ iliffifrr-iiil am! ^h‘i 

whenever it r)]K:rnlf‘R I'lnnb in wn-a.**. In l)*r* Inl^'r raw*,, 

of the CcMHUH d(M‘H ti'iL riTHVR r<’|n'iU fr^Mu rHttlJurdnnf’nl/H >4 iib«. 

mcfllic eoriKinilhtUH. The pntn^ ili'>rr<-|o«ry I'Tid-Mldy » jrn.^ft 

extent in nifliiy more of thf* inrhiKtry rrjM.risi. ♦nisJiiihSs;/- ij.db.-Bmn, 
or correction if ikisftiMe, cf tin* iMo^niitt nf riTi-l • f iJid’o!''-! 

operations fKirUiiniriK bt nlhfr iiobialri'-,* Ih.nn Hj»* »•?;»■ J 
provo Die future iii'lutitrinl n’pnrljt. 

Aj 3 fnr ftH enn bn IrnnuHl fr«i« lh<' HlaliHtjr.f, ihr* rrj -itu m-ithii Ut 
very cnrcfully prepared, for prmiirally im in ila!a jt* bojjn! 

between the vnrhniH pnrU t<f Uu* puldirntiMiin and ilirjruvliil.ju 
ti'oii WAS fouiul in the wmiinmry nf nbildu b-r Ib^” “i - ' iaily tMAmsfavimr- 
ing industry, where lfi« bdal ftn<l liftn?'’ MppaTmtly did n’ll. 

include )ic))ing nnd fidv/TlidM^*, mlininii^tralivf* nnd f^nb-r, fiml 
resonrch and dcvchipiMeiil (•xftriiRi'it, 

ThorCjiarlM lilt n need in Mipplyiit^ plnliidbnl ilnla i-n Iht^ bnaiurd > 
tioiis of iinporUiil iiidindrh'N nntl hlmnM U* vnluabb h> i 
UeinnB, IniKincRHiiii'ii, ninl nUii'm iM(4-rt*.xkit in Mn* pr«Mbi>-ip,i> a^iiviiy <4 
induBlrini curpnrnliniiK ninl in (lirir itiiuKr-inl r-hultx.Tbii* i i lTiiiu 

Hint much of l)u!lnforiinUi«n iti tlm loitidfowtjii-r*' nvaitibb* in nhr 

flfliiiDdotflil in ijjid'tubb'dly Ini**, ni,>) rrlbil-h* inlfcrntoli'Kt rd-Mdl m! 
ing couditioiiH iniiy riTVit n4 a kumIi* f«-r l^iidiim iimJifiKt'ini'nl, Tlii' 1 • 4* j.jI 
Trndc Coniiniit«ioit plniiK bi joildidt Hiiiihr induHlrial rrpr.fi. nininidly. 

ih> Ml 1,, I tiMliU 

NntionnI IkBources riniiniiiK Jhian) 



ri'iu u ATi 'NH ur/MYr:n^ 


;\fcv'i».sl-->''.-7ii. \j- 
3-.an^" C"tp«ii]''V’H !#bl 'hJ 

S'’o'i!“<miiUir''f' ij ■.'^Jflhiiliini i^nli 

}'vw8 tVip’i-i-i- 

Xrw ^ t-A "-I 

[■'..iTTiirpir n-.jlrar.) I..4 llaiiT.I* (J. J »- 
rpJiiV»T<' iWSi li"it 

i'l' 

Ujjniail»ai>af), A srirl £,<{., 

Cijaliani, !«*'»■]»■ J 

hw llf-KflM it iiaiO^ 

In^ I^U. «V, } }« gj m 

iJuimHaJw, JamcM, T^'t 

/’M's^-bIsom,, Jvpa’ TJ'y<* JA'hn 

Itajr Ctjnijwtij'j Inf. 36*11, 3**^^ f»p 

11,50. 

Cl«Tk®»«», It, ft«<S r'HVrhf'att, 

Th«*miw* I' M* Atafitf/ /«.» 7 ll'v' 

Nffw V«»li: rnu'cr. 

M 6 y iw. mi xvM. UJU 

C!<»il., Cbarlts" (IwfmM'r TA** Ff^Utal 

Ueitrn ttafiM »/ K«ii*n<*n-f 

Vf«rk: C'roliiiobta I niterpay l*7«->i*. 

m\. XV, iin Itp WWJ 
rtean, Jrtd. TAf //</,i3fum of f‘o»f fo 
Oii3/it4l far 0 i^aJhirr IttU mill 

ti Mt«mnr&.n(liiitt i*n l.mittiKfil 
Iflutlir;* by C^ N‘*.vr# ‘Jr'h* 

aictU i'A|>(rr 3. New V«tik: XaliMhAl 
liurvaii t>( Kt^.iiniwir' ll»»*‘arrli imi. 
lA pii. W miifl. 

Dnlturly, fllrhartl i*. 7*frriJ4 in H^ntl 

rrfl<c/« arul ('Qn-sunwr UH]i\n>g Knlnit 

tn lh« Afe]rap(4U0n Hvfml 

Arm. Bcwiiin; ilurr^u «♦( Uu<imT>Trt 
n«mrclt , Lillian IJ n i tTn»( ly, OOIcki* 
of Uu£inw ^tlrTUTtVhVrttltrtn. S*‘i>- 
lombor, ID'll. >10 |ip< 91. (KK 
EIUb, U. K., Dflvlc«i, OiTorRo U-, nitii 
Yoder, Dale. H'orAlwwJfe for Uumnaan 
Now York: Joint Wiloy A 
Ronii, Ine. 1011. 40 p|i. 91.00. 
Kscklol, Mnrdecni. Mulhoiln of Corrtln- 


'(t*w-f.i»r6<l K4iOoti?. New 
Y'i'jI A inp. lOii, 

S'-t, rui?! jij« 8,-, i^ij 

n A Mtihriit /gf 

sKiahlh KdlUrmj, 

I Ujiiv»» k ll-‘yd 1341, 
%«, l-'l'' KW^uPin^.'*, 
r,;i.4P», Jl- i-n ntt^l Mftililen, 

4"t'-n 7 fi./ of Awsri’ 

f.fl»4 Jit.'a YK'jk: I'rpnlicc* 

II'mII, In*-' 1011 x^vjo, 1W5 pp. 

l-r* -W 91 uw 

KarJ J and llaMnnn, Harry 
11 Viifirrr Ja.idii*'!*, Clijenno; Uni* 
vriMlj f'f ('huaRH PlfftK. 1911. xii, 
l!7pp iUm 

I'aiiS, rl nJ Thf VroUcihn o/ 
Nkw Yprlt! 

Hrflrtrrll CrJUIlCiL 
IMlrtm IK 1011 \ti, IVi pp' 93 00. 

Vlryfr. piti‘l Moullen, 

It fCfUfis rtf iht Defcnte /Vo* 

<gtA'^ r>»| H'o^ci, ond I'fofiU. 

Wa^Innal'Mi . 'Iho llf'HikiiiRd In* 
14 jip 'Jlj renUi. 

hy Lillian 

id-«<«’»n ati'l l .li^nWlh Jrnkfi. .Yn* 

fnt^tnip Diid /U ^VmpoKi'/fori, 

/.•*/v' /M.\ .Vrw Vi-rk: Nnliuiml 

lluif'aM id |(^t>i'nri'l(. 1011. 

T«a* v»»}u*n»'f. U.Ml |ip. 
liiani^Mn >4 NnloiU» H’n/M Jironomic 

,'iurtty, Xtnih )‘rur l!/.iH/4l. CIc* 
nova l’ri«fpl’'ii'. I'lmrclMn Uuivpr- 
Hiy l'rr<«.f>. Kr'MiiMiinr Inlolli'Konco 
Spivif^*. lUU. ‘iiT* pp. i'J.fiO. 
l.iiMin»i'i^. tliM.rji** A. S\nrvil licsearch 
iKrrulM] I'.dili'itl). Nt’W York: !iO»\B- 

ioaii,i «4 tJfrpji niiij t'li. 1013. x.v, *120 

Pit. sa'i.'!, 

Miitiii»itn, riiiv(’i.»iLy Ilf. /Vficcci/jHj/s 
of Iftr .i'.irit Annsiut Mrrlinff of the 
Aoirrioin if Cuthgintc 

Srhin4n of Hunnrna. .Miiiii('a|)<iliH: 


• AnnyttV reportB awl iraVilitaDw* prvwntina •iMtotin* r».tlr<'4«l at rewnUt liiinurtli Imvu iiei'ii 

otniiied fruiii ibin Imi, Pume lioaia tif ninMr intarwi iMBf4il*nnAM Uva nUi niniiinl. Tim mn* 
l«i\le ul puliUnaVHMtB MB n«rt Ini\ iIih mUmiIcmi i>l Him r»iUr u iVirr'.ni in Oin lln^ 

pf nrllolM ill eiirreiil rmlillealiinM wliirli ara ix Im In ll)« rr<r««ilc I 7 hMiIv( /ni‘rn'ili<'i|iil dt .Sf jli'i. 

Jouf^nid of lh4 Kpifd WrtliMt'lit AMrrK4H Bfsa««iiir I\jinliili.n fii'lfJ, Train- 

flf{|<in4 of I hi <lc(uriWn| ,'i4iculy i|/ ^let^hrit, TArf /n»<iliilf vj niul .S'li/iAAi/ili 

Thi Inilion Journal of 3(ari(iifi.~’ l'>liiur. 


170 



■ Publications IIkceivkd 

gcliool of BuHinoBH AdmiiiiRlrAllnii, 
ViiivcTBily of iOdl, 135 

pp. 51.25. 

Myrclnl, Alvft. I^alion «n^l An/iify. 
New York: llnrpcf & Hrothera Pub- 
liBliora. 1011. xv. Ill pp. 51.01). 
NicholU, William 11. Itiipcrjfcl Com- 
'pelilion wilhin AgrirAiHurul Indm- 
iTica. Aiiich; '/'lio. Inwii Htnte CoKokr 
P rcKH. 1011. xiv, 3H1 pp. $3.75. 
PfirveonHl, flninr, Jr, (kcupational Mo- 
bilily, Ntiw York: Coluiulim Uiii- 
vorwLy Pj'Ww. 1011. ix, 165 pp. 
$1.76. 

iliehj Bennett Milton. The PrctuleiUs 

ontf Civil DiBonIcr. \VnnliiiiKt<»n:Thc 
BrookioKu loBlilution. iOll. x, 235 

pp. $2.00. 

Rosa, Murray. Stara ond Strikea, 
Omionization of IloHywQod. New 
York'. Golvmibia Univoraity Prow. 
1011. X, 233 pp. $2,75. 

SliQUp) GiU'l. Federal Fiuuncca in tho 
C'oiaiTij^ Decade, iS'omc (/uMiiWnliVe 
/•’oaaiki/ip'cfl, New York: 

Coluinbia Univuraity I'rewi. 1011. 
xli, 121 pp. $1.0U. 

, The VfQBpcfU ior a Fludy oj 

the Heonoviic A'/cefa of FayroU Tnxet. 
W(iHliinKl(i]i: CoiiiinitUu on Koeial 
yncurity, Hodal Wcionco Jlcacnrch 
Council. 1011. V, 71 pp, 

Special Mbrnrica AtwociaUou. bipedal 
Library Ucaourccs, lildilcd by Uu»o 
L. Vormclkcr. Now Y<irk: Kpcclul 
Libraries AKKociatiun. 1011. $0.U0. 
Sponcci', FranciH A. Air Mail I’aywicnf 
and The (/oi'crnnicnf. WiwhinKtoii: 
The Broukinp IiiHlitulion. 1011. 
xii, 102 pp. $3.00. 

Tax Foundalian, Tax FacU ifc Fiyurca, 
Now York; 'Die Tax Faiimlutioo, 
1011. 73 pp. 

Tax Institute. Tax Yiclda: 1040. Philn- 
dclpliia: 'Fax IiiHtilulu of llin Uiii- 
vcrnily of roiiiiHylvaiiia. 1911. x, 
HO pp. $2,50, 

Wallis, W. Alien, and Mnnre, Geoffrey 
If, A A'l'pm^cnncti Tesi for Tima 
Hefica fljid Other Ordered Ohaerva- 
liojia. New York: Nnlionnl Buimii of 
Fconomle IlcHeaicli, 'reohnical rajiur 


171 

1. Hpplcmbcr 1011. xil, 50 pp. 60 

reiila. 

Wnlerinnii, Merwin II. i^coneraic Im- 
pfiVeliniis of Ibifili'c UlilHy Itobling 
Company Operaliom. Ann Arlinr: 
MirhiKun BuHlneaH SlutlioH, Vnl. IX, 
No. 5. Bureau of BuhiiiCM^ UcK’arrii, 
Heiiuiil of BuHiiir.‘<a AdminiHlration 
u( llie UiiiverHily of iMidi/^nn. 1011. 
175 |»p. $1.(K). 

WliiHeU, J. M, Unuking Operaliom 
m Ohio, 1I120-IP/,0. Cnliimbua! 'Din 
Ohio Htalo University, 1011. xxv, 
217 pp. 

Wiekixer, V. D., nnd Bcnnnti, M. K. 
77i« liico A'conoiny of Afonsoon Asia. 
Klanford Univoraity: Food llcaearoli 
Iimtilnta. 11)11. xiii, 358 pp. 

Womlhury, Kobert MiirKO. Jnierna- 
tional Conipariaom of Fooil CoBfs. 
Mimlroai: Tlio Inlenmiumnl labour 
Ortke, McGill UniverHity. 1011. li, 
78 pp. $1.00. 

f/ta’frnnirn/ l^uhlietilionB 

Dcpnriinenl of Ouininerco, Bureau of 
F<ircigii and Dunumlin Cummerco. 
The Unlaneo of Jntcnuitionol Pay- 
incula of Iho Uuiled iSlnlcB in 2040 , 
liy Hal il. Lary nnd l*i\ul ]). Dickons. 
1011. vi, 03 pp. 20 ouiiIh, 

Kxneutivo Cflicn of tlio PreHiilent, Bu- 
reau ol llu! liudKct. iSfandard hulua- 
irial UUiaaificotwn Manual. Volume 
I. Manufacturing IiidUHlries. 1011. 
xiib 00 )>p. 15 ccnlK, 

Federal Deponit IiiHurancD Corpora- 
tion. yl/iiMieiprr/B. WiiHliingbon; Coia- 
inilloo on Munieipal Uhligaliona, 
Nnlionnl Assoeiuliou of HuperviHors 
of , Slate JiankH. lUll. 108 pp. $1.00. 

Nnlionnl llG.sourocH Planniiig Board. 
Family Uxpcndilurcd in tho United 
tilaicB. June, 1011. xxii, 200 pp. 60 
cenU. 

Work Projects AdminiHlration, Divi- 
sion of llcsciircb. Mexican Afigratory 
Workers of South Texas, by hJcldon 
C. Menereu. 1011. xvi, 07 p)). 

Htutc of Now Yfpik, DivlHMin of iSlato 
I'lniiiiiug. Itcccnl Traiila in Im- 
porltnit Mtinvfocturiny JnduHlrics in 
New York, Albany. 1011. iv, 311 pp. 



MONEY AND BANKING 

REVISED 

WIULIAM STEJWEtt ELI SHAPIRO 

«aOOitlTI( COLli&l 

A j" t-.i jVMricipItj 

r .■-.i.e , r^jv* sf-d ?•-' 1''« f-'.-l''-'! an '■'ii 

78S f>fl9et 

A MANUAL OF 
PROBLEMS IN STATISTICS 

SCOTT OAXTON COLUMBIA UNIVERSITY 

i! 5 k vs>f. w.i 1 !h 9J'ii'''{ Mtifn'Ji, jL.v rrftRufll may be 

tmiJ^aYeidl willK tvny ."i i, 

163 pages 95 cents 

HOLT 257 FOURTH AVENUE Um YORK 


AaiEniCAN IMAllKICri^G ASSOCIATION 


An /iMO’dttllfin for thr AArnnrrmrni »/ 
HHento irt MarkrtlnK 


T Uft Amedc«a MukcUot 

formed by Biefg;lnK iV AtiM^rk*!) 
iUrktilnK Society with ib« ffiikiMl Av 
Ndailon ol M«4k(itlni To»cbcnt, bcean 
lu bxi»ifince on J&oumT C 1^7, and ouw 
K&a over lUm aetiv« memUi'-tf (h &)! 
of ihe couniry. 

Tbo principal piirpoftcs of iho AnocIQ' 
tlon are to (oitec eolentfCc «Audt aotl 
retearcii In Iba field of raaikctiniu in 
Improve the nclUotlB and i«cUnlt|U« of 
market reacarch and la develop beitrr 
pvibUe undentantlInK and appredadon ol 
marketing prullema. 

Active Chaiilera Have been eetalilUhetl 


»B‘I irguUr TO^-tlnR* In ^ftvr YotV> 
Pbiiadolpbia, 'A'ashfnfitnP. Llilcnxo. Saa 
KrAoctw^a eotl [ja-t AnR''le«. i/ic«l Chip 
irri arc Udnn ntAanircd in other clilc4> 

The ofbrlBl pulillraibin cjf ilic AkiocIb' 
ilort. The )onif\>}l «/ Marketing, 1« isnicd 

J iuannlv. Niiv iit iu livtli yrnr, the 
Miitital li leRaiiirtl (ly markriitiR proc- 
lillon'-f* aa a lourre of aMllHirilnlivn riinr> 
kciirtR inf<iininil«n. .^l^r>)' of the coiiiriliijt- 
!i>p oMtbrira ate Iradrnt In their ndtl of 

vn»l<av«T. 

The lull wemlM-rslilji mtr le ^5 an- 
wtally. TliU UnTnvh'* a pnliwrlption to 

The Jniirnot ol MnthftinK, Kit fiirllicr 
pankulara, plrnte Aililrrm ilie vSccrctnrr> 


Pr. vitncii. i>, Ki:f:u 

•iim l'.«naui IliillcliMB 
WMlilnaloni UiCi 


iiovani) w. 

IDDI IlHran Itaatt 
Ua«*lM<l, Ohia 


itM-ralitr/ 

rr«r. AMU III IIAIIINi; 
iniliRtia I'nitertllr 
litJi 


P\«aH Minnnoii Ihi Journal of ihi AMURiuan Htatibticai. AsutnifAriOK (ti leriliKa odverlUirt 




JOURNAL OF THE AMERICAN 
STATISTICAL ASSOCIATION 


Number SL'i JUNE, 104*2 Uo/MnieS/ 

ON A OLASSmcrATION OF THE I’UOHLKMH 
OF KTA'l’tHTlCAL 1NI‘ER1-:NCK 

Uv W. Kiiwahuh 

IhiroiM n/ the Ccunxitt 

T jiiB PAPKit H])riiiKs from )ui jiU(*]n])L to koI forDi 1 )id fiinlon) timt givo 
rise tu for iielion, ntid lo tiJiow Imw Uib roBiillK of 

oxpRrimcnts luul Hiirvt^yH (in oIImt wordn, llio iiuinerit*/il rlnta of iiftLiiro) 
are imccl qh purl, ImC only of llio csviihinro rcicpuracl for liin«o tlo- 
cisioiiB. All iiiuilyHis of tlio fmTorH that innuonco URiontiru'. dociHloiiH aiul 
rccoinmciiclalioiiH for aclion, iin<l an uLlcmpt lo hIuIc. llie rcMpooHi- 
bililica of ilic HlutiHlioism, bring about a uKofiil clnHHifu’iiliou of Ibo 
probloniH of ululiFjliciil inforeime. Tliin oliiaHifioation linn lioou helpful in 
Iho dcfilgu of omnnoruCion niu.1 lubuluUoii proruiliiroH, both fur Mnmplca 
and coinplobs ooiuiIh, and it upplioR equally iveil in imluHtry uiul in tlm 
natural and kikiIuI HcicncieH. The umifuliieas of niuliieniatiriil HtatiKtifN, 
or of any other method of inference, will bo menKiired by itn ability tu 
OfiRiRt judgriieiiC in niakioK bettor predictioiiH, and making them ofteiUT. 
Tho ohiRRiftoallon made liere pruvidcM n guide for evalua ting the UBcfui- 
ncRs of malliemalieal NlatiNiica in Hpeeine proldemN, on Dm gi'uundH juat 
BtAtOd. 

DATA Anil KOIl PJIKDIC'ITON AND ACTION 

The uUiviate purjwsa of talcing data is action, .Scion tifio chita aio not 
taken for musemn purpnaoH; timy arc taken as a liasl.H for doing Homn- 
thing. If noDiing is tu be done witli Uio data, Dion Llinro is no ii.so o-olleot- 
ing any- TJic ulLiinaLo ]mrposo of taking data is to provide a basis for 
action or a rofiommcndation for iiction. Tho atop intermodiato hoUveeii 
tho collection of data ami the action is prcdicUoii. 

Every cminriccd slalemcnl of sctcacc is a prediction. It is a iiliilosopluo 
commonplaoo that every einpirieal Ktatoinent in Heienee has tenijmral 
spread, and jiarlaluss Llio nature of a pretlielion, Tiioro is no Hrionti/ia 
inloroat in any num.sin'onnmt or empirioal rolalionsliip that does not 
hol]i to explain wluvl will hajijuui or Iiiw haj»])onod at rinothor time or 
anolhor plaoo.^ 

‘ C. I. I-OH’lAi MiniiOHd the Wofht-OrtJer tHatWmM, 1020), f))). 12(>, l.')2, ]D0, A mnttiomnllojil rMull 
III noL put lo n losl by wiml AoUinlly bnppons In nnluro; II b not omplrloal. 


173 



17*1 AWKkll'AK fiTATIftTirAl. AhkO[ lATIOH • 

An opnrnlion (jf int?aHiirpii>pJil ((‘K|»priniriit c*r wirvcy, r-rirrir'il out by 
Hampiing nr cnmjili.'lu rmiiUJ, if it is nvor und nvt*r, orratca a 

Bfiqucncnof rowuUi*, ooninumly kiiimii nsn ptipulnlion nf mofii'iirctncnla. 
Any otio mcfiHiin-nifnt ih but «iin Ifnii in n .‘■j-fiurur** nf it-rinH, and tliia 
uccpipuro of Utiiik rirlnally nr thrnri'lii’silly iiiiglit bo oxfoiirb'd by rc- 
pcaUicl npplioatioiiH of llu* o|H'nilion. Xnl Oils one* lortn. Imt ilH rolulimi 
lo liio Test of Ihr fif 'iHrnrf' is llu* |niiiil t*i inlorohl. W ln-ji you Miy Ibat Uio 
Iciiiglh of liuH in (i fool you nuiUo 14 proilirliiiii; you imply Llmt 
anyoiU! rojjcalinK IIiIh or iniy m'oqilod iiiotbod i*f iiioaj*urfiiifiiL will 
aluri fiiirl (ho loiigtli of (liii* (ahio to hod fod wifhiii limils that you JiiUHt 
apeoify, tloiu'iiilliig on Iho ro<piiioin>-iilt‘. 

Thn puhliraHon of a ntoiiaiiroiMoiil in in two ways a pro<lii*linn with 
regard lo inonsunimrnls not yrt (akiu; lir>l, it is a prodiotioii with re- 
gard Lo mpeated applioatioiiK of Ihia *ii»e mothod (tnoro Lornis of this 
{}Gric«);and aecond, Ijy implioaiion nlloast, it i«a pn dictioii with regard 
Lo repeated applicalionw of othiT motlnMls ((onus of otfirr HorioH). 

Tho ainiouueomont of a fuiirtioiuil Hutionviup is likowjMo a prcdic- 
Lioii. A cun'o filled lo n sol of imiiitsis of inlorosl, tml on uoi'ounl of tho 
data filled, liuL beoauMo of dttln not yrt ftiini How* will ihis eiirvo fib 
tho ncjt balcli nf <]atu? 

ACTION, t:v (Pt:.v<T:, A.vn tuk ar.vriHrirnN’a jou 

TK/ia( conn/i’fiifos nvUnrrf WknlronnUiuhn n ntrjttfffinif mW/or/f ^Vhen 
a prolilem nrinos, d(<in(iiHlinK ludion, iiolioii will )io lahoii. 'j'lii> Hcitmlino 
alliludc ia In ImKc llto uolioii on ralioinil prodioiions ami tho degree uf 
belief aaHoeiuted with lluw jm'dietions, ns well aw on Iho piHMbhs eoii- 
Hcqueneca of difforent conrHos of noiiiui. 'Dm flogroo of boliof in any 
prcdiclion will depend on the ovnleiioe (rvailablo: a ohango in ovidoiiec 
will change Liio degree, of belief, mid lienee ullimulely, poh>ilily Iho 
action also. The, amount of money that .“liould be hpiuu, eollecling ovi- 
donco dcpc,ndfl on the* linxnrdK of (he neiifiu. In soimi‘ eireumstaurra, 
indicationa afforded iiy a neiuif. amount of dnia will hulli«-e aw (‘videiipo 
for tlio action required. In more huxardous rireumslanei'w, a vast 
amount of data may be needed aa a basiw for ueiion. f If eiiiu>e, thero is 
not always lime lo eoilerl llio evidenre tlial ] > really m-i’fled, aw when 
action muni and will be taken at a eerlaiii tiiim, whether or no. 

Informalion that doea imt Jiffeel liie di'gree of belief ]» inelevant to 
tho imrpoHO and in iioL evidenee. I.iki'wiwo, any inelhojl of infen'iico 
tluvl docH m>l heljj Ui prediel, nr whieh doi'w mil iilTi'eL (lie degree! of 
belief in HOnio prcdiclion llmt iieeda to be eoiif^idered, i.w irn-hivant lo 
Iho i)urpnso. A molhod that is UHefid in one net of nitpiirc'ineulH may 
not bo in another. 
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.ON CUMIK.rAT.ON ..K 1-I.OOI.KM« or St.it.nt.. iNr- or s- ., 

An t,xnKrimo..l .ir wirvoy (mirl. «s tt rfi>K«K) olio.il.l In- .l.«Rn.‘fl (o 
nrticle oviil.Miro .... whi. l. U. rvnl....lo tlio .l.-R.™ of lo lof .>■ ' I™- 

d c il nro OMU.no.l In 1 h. in lorn.,.l..l.nK .. j.f no., on 
? r 1 ni'olilcm 11... I is TmT,!. A rii.Rl.- oN|«.rin.,-nl or l,o« o.r, 

vi 1 rnrcly if «'Kr .■.ni-lilnlo ..II of Hn- nv,.il„M.' .■v..|s..<'s. No .-vk 

..xi.rrisi.O' .In..- !..• iRnor.-<l if il nlfo“(« H." >l■■RKoo of l«'l,of 
h,™ pt'diKliol. ll„.t no.., Is l.n 1.0 si, lor...l in .l.-i.linR nn imporlnnl 

course of ticluJii- 

Action Mo Ihf vnAirlh,,. If ll.-ro i» lo !«, no l>™oe m. 

teat then miy prfdiflinti, riRiinllrw^ 4if cvidciM-i*, tuny wifely ’”'“.*1: 
On Iho other h m.l. if llu'- nf CikitiR the wn.nR «e mi. will 

b c lly 1 Li...n, , .....oy, nu.UTi..ls. ro.nfor., or |,r,-s.ir,l .c. M.J 
«rc",,r U,„ nnion Avill l«, onn-tnlly ^'oiKl.o.l nlon« 'nil. tin, .l.•Rr ..0 
onjelicf «nd 11... .•vi,l,.nro for ll.o i,r.-li,-tinn. Tl..- ,lo|..'ii'l™''« "( “<■1' 
on OTcdiolion, U,<‘ d.'nro.i of l.i'li'-f «sMii-i.nl,‘d will, ll.o |,r<r.li,'t on, nnd 
lhecon8on.iciiooH<,f llio „<dion, !«• pnl in ll|.•.l,'.■olop!lny.llK.lmR^,In. 


po9$tei.c 
OOKSeOUtNCCS 
OF THC A01I0N 



PnEDICTlON 


Dingrulll BlKHvIlIH tlllll lUlJ ilrlrtMnlr. im 0.0 '''‘'I’"'''' 4 ilijf ( 

on ft prodifllion nnd llm ilcHfcn ul liHUif iimmciiiIwI wh ' | 1*'^ " • ri.iniHitii'iHfl i>l himvl- 

llon dcciulB nn avidenro, Tim Inwcr .ripnglei;. ll.o H.o ll.ron cn...|H,.i.n(« 

odgi^ovldcncOi prcdlcliiiii, nnd degree cil belief- 



I7fl sx J^rvriwiir,\i, AwitiUTiON- 

Th^. ^lalwlif'inn^s Il l)» llw* \uh ki nuikr- nUirmd pre- 

dicliunw ronrf riiinRi iniwurriHi’iilif yri Ut Itf* llr^ nlwi lirlpn olher 
fwaplc" rnrikr itrr*<lir!ir<ri» l»y I'nu uliiiK i'vMf iin* (i'.r . rdllf'c ling data), 
«ntl i!!v-nl(ialing lldw t^virk un* Ahyrni*' %vlu» innki.-* « nt Uint is 

hmn\ imrlly nr ^'ludly »*n dalfi ».( ii!iiiir^< i*4 in .tM«inr' n '^imh I n stalisU. 
rian, Inil Mu* rxi-Mr-j'!**! nmk*' IwM^ r prHu’li'PiiN cifkacr 

limn nllir'T ]»(•]«!<* and to know wiml nturidt'in *' li>’ ni:iy Iimv-i; in liLs 
pit'dicllnim; ilml i^i )df* I Siin'j' miiHii will !«< luii't'il mi his prc- 
(liclioris, nnil Ihii^ |iiit tkmn (o n k lio in v il'illy int^^n in thn con- 
mKpit’HPt'S nf hits |irir<liri9Mns iM-nn* in llii» I’vnk iK'* himI tli Rri't- nf hnlicsf 
in ihein. Hn r»iiii*il nfford k« luo wTruiR iit tin- \vp«iiu, A prf difUon 
llml ranmiL Ik* |Oil lo n k’ftt, hI linin'! i<'nilY. c»r whiHi is lint in- 
U^ndc*fl l<fj l*r‘ pul lo n U hI. In iiot n Nr‘n»iiiin«’ wlnU-nn'iil. niul dnos not 
requin; a slalUtkian; wiyour* ran iiuikr Nindi prr*^lirliniiK. ’I’ho. slalis- 
tkian*ft jnl> llicrr^fort^ nplMiir« l»i !«• rnntfold: 

i. To plan llm rolIiTiiini fd ilala In proviih* r-\'iii'‘iin' fnr \vhrit- 
evcr ph'dirliniif^ iitu*<l Ik* CMiiNifli-rrtl in lli'* iln iNjoij fur itrlion. 

ii. Tn clf'NrrilH^ llif* iin ihml l*y wIiMi flu* rIniM wi rr* i iilli i lfd, iind 

lo prc'M'iil fhn (lain liy KtiiinnnrM'S nnd rotiipai'isdns. This 
p rear n till mu (nimt Ur rnrrinl out ao llml Mir nf )ii‘]k>f, 

(llld henrr Llm nolinn (akni, will l«r llir aainn on llir liasis of 
lliQ Huniinnry as it. woiihl U* on Mm* itasis of Mi>- orii^irinl dutn.’ 

iii. Tn make prrdirlmiiM n.« n f..r 'Hils will riMpiirn 

kitowl(*d|io of llin Niilip'ri iiiiitlor, (ind in rli ipx iiiaMirinaliiMl 
hl«li«LicH (vidi* Infra). 

iv. To innko rcrninnif’iidnlioiH for In h> duluK, Mi" .sliilis- 

lirinn will lake nmninl of nil uvnilnUr rvid'-in'o iiiul Mii‘ di'KiTO 
of kdiof in LIk* prcdirlioiiK tlinl iinnl ki hr I'oiiNidiTi’d; )i" will 
take. ucrounL tilno of tlio r<iHHr<pii‘iirfs of rnrli po.-.-iilili' coursis 
of iiclian. 


TWO TYPKH OF hT.\TIHTH*.\l, IMlOlll.KMH 

Descriplion of the. two typru. In niy own work I have found it useful 
to diHlinguisli bdlwcurn two typenof prohleiUH flint eonfront llm hIivUs- 
ticiiui in his jnh of making pnrdir.MoiiK: 

Type A. l’rulile.\UB ui whicU arliim U \m«ed on u i>retUel ion vegnvd- 
Ing future mnarturrincnhs nf a ]irodii('l nhrtniii in r.r inr. 'I'he 
ovkloneo cronieH from meaHiironienU iilremly nmil" on Mi"- tiling 
iUolf, or on HiimpltiH thernof. 


f'l'IiUlB merely nreslAleinent of fllin«hiirl'inil«S,Bivenii« }iU.’((>j(i*iirri( /n^m ihe 
of Quajilu C'onfrel (The Clrniliudn SeluK}!. Deparlineal of AKrieulluro, WnnhiiiHloii. ()• 
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-p p B Prolilcms in whirl* arlion i« War"! on n pwln-lioii riRartl- 

— »' 



01 ' Bimilur procowcH. 

In I, oil* Ivors of prolihMns llir. .iHini..l.- P<ir|«.M i« nrlii.n. In |ir..l.lrtnH 
r A In " n'linn is tn hr .n..n«.,r,.nn.nl.s ot a pr**.!- 

mcaauicd (h(hUIic. t'xiiiiMtl'i I In- t-v i(l( nrc nr * > 

diction is furni.shr.i hy (i) n, .rnt, 

particulnr prodnrl; (ii) pr.'vi..«H rx|«Tns.<T. 'V*' „f 

uromonl tliat is iirr.l ; mul (iii) pr«vi..«H «|Hrri™« w ith tin nn lhm! 

togatclini! fulnro mcusnrrmonls of mmo ^ J 

moMUtomcnl, prrlnips n"l <'vrii protliiroti yn . o„iiP mr- 

prcccM, lh« uinlrtlyinK Hyrf.n ol/nrr.^ 

chanical, phyrinlnKirnl, .•Innniral. RroloKirnl, '’‘‘’'"f: ‘ "w 

to yoatoi'day’r, tod,*y's, nn.l to.n.irrnw’r proihirl. H >» ' f 

ot tho imdorlying ptorras ninl whiiL il li«« prodiirr.! in llni pna 1 

1 isri to pmlir.l Ihr. priuhirl of ll.r, fnlnr.., " 

rcaults ot n.oionniim n pnidurl not ynt snhjrot In 
otTypo 13 mo c.niod nnl will, tho ui. of / .V ^Xrin 

product, origiiuUinR from Imsiriilly tho wnno or n - 1 ^ ^ |j 

lomo lines ot work (nolul.ly in<h..slry nn.l agrirnlt.iru) theso slnditH 

mtvy Iccvd to n rnoiliru'iiLiuii of U><! i)rocPHH ilKclf. 

An cxain])h. Tlu! (Untinelion l>eUv(!(Mi l ypi; A iiikI ^ ^ . ■ 

illiiatmtccl by (lonnuloralion of an iiitluslnal pioi m- . * 
spGcted ill ordor to dolnn.ii.ic wbat dinpositinn nliull ho ; 

Dispooition ot tho produol will ho inmlo .« nor.ordnnr.i ' ‘ " 

rules ot a.ai0U, uotion on ««.d. lot hoinK tukon, wcnhall I""" ' ^ ; 

basis ot tho nunlily of Ihnl lot and that Inl niono, reKurdloss > ^ ‘ " 
predecessors havo lieon. ’I’hn disiiosition may ho o puss ■ i 
ioct, reKrn.lo, soi l, or n.puir it. Thi.s is n 

notion dopoiids on what lha lot is, nnl on wliat i nng | i , 
what is expected of tnUiro tots. The. oiwiosl and ol..!ap..HL 7 I-' ' ’ ' , 
the lot may ho to mcasuro idl of il: it this is too costly or oll.(,rw.H.. 



I7si ArwiatioN' 

|)rs4*rljr3il:4«", will Ik* iimmI, wiSli c’lnlKiralo isampliiig 

dcis^igri, nilcuUliun, mvI » xjic-rirnmUfinn t,f tlniihlr* Kampling 

niaylK?l»pIpf»iil* 

Tli(t^ loiii Rit* W Aiixllicr jwinK***-** It if< thwirnljlc to 

km'p an cyr- i«n iln* ?<.?*. t»i f*ir' ^Inll nii iiinrdinnlG pcr- 

rc-nlnj^f’ f»r n fn ihx fuluif. a««l im |nohJ Ui»’ 'vjjy |«i t lTi'rlihg im. 

pirivnin' iit^ r^r « l4:»nR"“.f» in f^dhifY* ijnalily- Tlij?4 n 1’ypo 1) 

j»rr»l»lrni. niid w^nld Ik* r»Tri'*fl m»iI l«y <*v<-ry ihi-uiim to tiLtniii 

ilii* Giirl, Iiivi '^ill iiHm ilir nitih fiyiiiR iin rlifiiiirrtl nijcl 

clu'nii^ al fiirn-t* iluil inaki' ih'* |•nKti|t'( whal ii if*, ’J'la* »nialily of past 
prwlurl, nwl«* nvailil-l'’ l»y Ty|K' A invi^liRalinn^*. will In* limiigliL into 
liiG Hn*!)*. Il may Ik* |»r«ni-:iM>* U* whOIj i)n* lonirly \ariiili{)nH of 
(jiifility, a>« nlwM’niMl in M * nrr»!i! ppHliU'l (rf. llio wcllon 

“Homo- itmarkM on (pmllty nmirMl in lrnliiMry"K Suc‘li nre di- 

rttctciH primarily for tir{wnnn thr prtfft's.i, nut fur llir- ili?i|H»Niruiit of any 
parLicular U»l nf pr^aUn i. 

Bimilnr niialr<Ki< k rnh Im* rlrawii fmio and rToiiMinii* htnciicH, 
Typo n prolilnnw toiiwUluU* h. larR<' part nf h<*iii'iii'r. iiahiral luul soriol. 
Tlic csRlnliViMlimGiU nf any rauNnl or riiin rnijKil n laiiiinfirip, for iiisUindo, 
Ik n Typ'* II |irol>lt-in. Tho uHiniaP* in i /t|;ililif»|iiiiK a n'lalinnKlilp 
Ik to urriviMila llmnry rirfortniila timtwili Itttii), uiih limiliilioiiM, 
for data nol yot Inkon. YnrHal nml Iwilimnl P kIh in oRrirnUnri', for 
iUHlnimo, nrp not mndo jnnl to tiolormiin* whiHi i/vm iM-t*! niuli*r rcrliiin 
conclItioiiH (Typn A), Iml raUirr to lir*l|i iloHili’ wliirli im7/ /»’ hrnl, inul 
under wimt coniUvinnw I'Pyi^^ 

NOTKH llEOAIlOlSa TIIK i?«K OF M VTMKM.VrU'AI. Hl ATlHilOH 
Prcilicliant inalht^maKral nwt thr pnrr /pii'.xiP' of ttintintifnl 

BtahilUif. Aa tlio nprralinn of fiionKiiriiie a priHlin’t Im rfiM'iit^'il ovi'r mill 
over, whether on Kniii)iU‘Kor llmnitirn lot, n impuhilioii ninHsliiiK of a 
aoquoncfl of lennH in Rcnornttal. ]'!rn*ii l4>rni ri^pn’si-nls a incastirioiv'nl:, 
or a fimclion of aevcral meitmiroinniilK. 'Dto Typo A )n'ol>li>iii Im In fiml 
amoUiotl by which prndietinnH coiiccrniiiR future. Utims of lliis.«(‘(|Ui'n(‘o 
can be mado with iho IiiKla^l poKHibin deftn'o of iHbcf. 'I'liiK is l.ho iiroh- 
lorn tlml the staliKticiuii ia called upon <o iiiiKwcr w)u'i’t>vcr Iho rc.-^iiltH 
of inciuaircment and KnriipleHumiyH fnrm iho ItnxiH of plMiining or uthor 
aelioii. lie ia expected to nnawer it if pnssUdo, mid li» know wlion lin 
can aiiHwor it. When ho cdii, ho ia expooled to give a ImKor miswitr 
oflonor than other people can give. 

■ Rfre for oumpld. TI, F, D<kI(|q iml il. O. IlomlK, 'Ifinilo Mni|vl>ni( aihI dmilil') trnniiiliiiK iioixd* 
lion (a1)I«A IUH Svtlem Tahnieol Journat, Vol. XX, JkniMty 1U|], |t|). I- 01. 

< FAKeaiof OioSU etlkloiiolKicUel'a MitMt (’onttatum Analyii'i (Juliii Wiley, lUII)l«ree«iii' 
monded nl Oils polni lor no eiiouloD of iLi«i«r6fnar\9. 



On Clabsipicatios of or SrAtifSTii Ai, IsrrJjKXt k; I7tt 

In tlio fltrit<} of randoinrK’s^ <irr KUUr'Ji<vil -Njalniliiy. tbr* ill 

appear (.0 have beoii drnwn hluulfoUtf^l «ii‘l «iJli r* j«lficrin' n* fr»*jn n 
bowl of pliyuirally Hiiiilnr rhq>f?. In lln** ^iaU\ n 

formod from Uwium of lim WMpn'iiiM* is nUUdr, nnrl \l i% ifn n ih^l. prrdir- 
tioiiH regardiuK fiUiiro UrniN i fiii In* niuiln by nmt}ninniir,i| jifnliftlii'w 
witli Ok; higlit'sL nlliviiiiiblo ilfgnf* of The* Klir-wJmTf. rrilrrinn^ 

is viiluublt! i)i jinlKiiiMtl. ri'K/inliitg r^niclonnn^w^. 

^Vliou tli(! frtr r.ifit|»»nirn'«s is in«( inr-t i<i uvirnBrit 

tlio iipiilicnlloii Ilf ntfithoinnliral Bintiwlir's for (m'<liriinnf», iho itifi»r- 
pretnLion of Iho rcKulls nf tlic hurvoy or ^•x|rt’T^nn‘rll nnn^f lonii hnavily 
upon llKiKtaliHliriun's kiKiwIodgi* of nintbT, ninl Iuh nldlily 

to coopcrulc! wilh cxjiitIh. 

The fundaui/ nUil jinihh m of mntht'tuniu nf giMulu'n. 'rit'’ fiindnriirrilnl 
problem of matlu'inntical htaliHtirH is (o m«( tiviiUt williin wliit-li 
porcentngfiH of llic ii<‘xt (o.g.) Irrnis of n nnnloin M ruH rir*' will 
fall, and lo w^l Ihm* lirniUoinnoiUly from lorinn Ki-iu raU^l in tin' jnu'l. 
Tho prolilom is i^vidoiilly 0110 tif |»roi!ii‘iirin. Tlio Sln-whnrt imsllimlM 
wore dcvwnd lo aid judgiiu'iil. in doHdlnK wln-tlnT Ujr* wjpunrf' ).sMjf. 
ficionlly near rand<an l<» |H*rinil Uio fuinlniiionla) )»roldi*Jn lo Ik* nlr 
tempted, and uk an aid in HilvidK it vvhon il ran Ik* M>)vf*d> hiia 
pi'cacntcd a pionrer pirrr of (lirorrlinil vmrk on llir hiilijrrt. ('onfidmin* 
inLcrvala and fidnrial (irobaliilily run iiol. folly uiiswrr liir purpiiB4i 
bocaiioo tlio inlrrvul in the. fniiduniiitlul probb'in Ik 11 l.o|iTuiini iiilrrvid 
of fipceifird widlli; it in not u ruiuUnii vnrlul»lr, Imt iu fixnl.^ Triir*, llm 
random intrrvidH in llit* lliH>pirH of roiilidrnn* inlarvaln luid ridnrhd 
pipbaldlily bunanr slruily in largo Kaitiplrs, hitl a birgo K(iiii|>k' ilora 
not by ilsolf rxldldl rvidrnro for or uguirmt Kluldlily (r«ndoinn<‘K«) 
until it in hiokrn down into riitioiiul uiihKrru'K, uh If will In* by ilin ap- 
plication of tlio Showlmit mclIioilH. ((T. tin? Krrtiim, “ilopralrd pul- 
tcniH in HUl)srrirH.”) 

As n Himplr. illustration, Irt p Ik*- llto rnlio of wliilr. pj blurk rliips 
found ill asuinplr. llial isdmwit fnnn a bowl conluining wiiitc and biark 
chips. WJicn llin siiinpling ik riindtnn, witb rrphtcrnu'nl, tin*, nvrragr p 
will appromdi a slalistiral limit pn «k iIm' numlKW of suinph's inrirasr-s. 
Tlia fuiidaniontal [n'oblrrii of K(a(iK(i<'s Ik to iianio tlio 

proportion of ilm ncNt Himpli's for wiiirli p will lot witliiii dm 

• Wtilltir A. SlKivklinri, The Krtnvfne vf QwiUti/fJ Alonu/.nUi/rtl (Vnu NiMir.ihil, 

1031), C'li, \'X. 

• H, H. WilliH, (./ fcir limUi, ' Aii'i'il* <■/ 

S/a(ii{i‘pa, Marnli Mill, |iji. HI lift. 

' Tlio (llatincilDii Itfllwoon dm ililTr'rpiit kinih <il iiTnUfilfui N IUiuiIhiIimI ku |i. iVl lOnl rlimHlicro hi 
SIiOwhnrl'A SlniaiiVnl Mtlh(Ul /rmn the I'lViriu.iiif oj Qwnlifi/ (.'>'MlraJ ('ITm Oiniliinin HrluMil, I >i>]vjrliiiriil 
of ABrlauKiiro, 1030); nUo in Oh. II >if OoiniriH nitd lllrso« fUaittiictil Tfitvry v/ Hrr\if4 (T ho tiradiioie 
School, Doparlmonl of Asriciiliurc, lUllf, lUMB). 



Sh AiwnriATiON- 

irit'T’jvjBJ Mw ^‘siriK- iw Om' TinliM mf while lo black 

ehij^ in lh<^ j‘rMhh'n< ''iksI r->f'»'’Mnri^. 

Knmf’k^gf' fj fA*' y0-y*l rsvqJuji m Hhr Tyjirf A jn/M<tn. 1x51 p' 

ihr' ««f vslnii mi M*" h'«wl It rriii Wi rb-u-nnined 

cmlj’ Uy lakinifi nil tb<“ * h?)«a> foil f»l thr h'»wl i ^rMniiiiiig racli niio, 
m in i•rsl<ii^ ^S “1 MHnj*liiia il M ni/iiti’' iiiiki)<«wn. Kven when 

llii!! i<a9itpliuiL iw rarrb'^l hy a iij.< j.-ilitm. mill tbr nIkUsUciI 

limit jJa < it r*-3iiiuti’* 8«t wh'-lhi r lh«* va!sir« nf tin* unknown 
/j' M< nnyllun^ iik»- pii. 'Im ajj'iwi-r Oii« •|»u.''li'«u in rinl Mirvryx iho 
wimi’iliHfl.n 1“*^ r<»nr4fmni| wi?)» llu* wiihji' L inntU’r rvnn with 
|iwtyclH*lii'^' jw’ilmjwii iii»irr tlinn wij!» lunilu-mali* ♦», l‘nr lio 

mti5*lrm»ttniait^lh<* fsv<*l RU»*. iiu-w'^inn$c luuy iulnnlucc 

fi« for w bi-n ih** ikmi*!** in l)n* I'aiiijili' hr'Imvr ilifTnrcnfcly 

(rhfttift" t;lmrrtH(’rsASir45/ Urmin** ihi y in imrlirulnr iin* under ob- 
wsnnlioji ftnd llie uilim are ii‘4. It will n>»! du tmn Mlnlemcnt 

(lirtdiclinn) a f^Uli^iioinii. ninl Mmu' i«l)M-r .'•iTiteitwiil oh mi econo* 
mist, i9oiniUili'm tir wwini mjHTi, n»nr\iUnr»i r xi»mI, eliemisl, 

wiRinter, nr nnylliitm »dM*. 

fifiurreK fif rlisrrrjiflncjrK i?i tlinfi^rr'iil toirvi'yA may oriH* from dilTnr- 
enco« in dpliniiiciir mul pf<»r<M|nri': Um* nii*'|»i''»*’“. frr'<|tii iirii’M of inlorro* 
entlon, Irninirifi of Urn r iMim<*rnt«rn. Mi(H'fviH..rf.. uml tililor?*, inform- 
tuiU, pny nnd lime, nllownl fur Hu* iMiorvii w^, vi»luim*>« of ipinxilonB, 
way of nuking Urn iimr^ctonr'. nml a 1 ii*hI of hibi r^onrn ft of ill-ii’mimiiry, 
will all iifTcct Uic ‘I lml Ihi-ho ilim ri jinin ir?* t ail mfim' from wniill 

chanjtt's ill Ihn donniliouK and iiMH'i’diiro m ofU'Ti iioL upproriiilcd until 
n mirvtiy in w|>cinUKl nfier a hlmrl tiino inlorvnl willi ;»k f«w cliaiines in 
procodun; tut iiwi^'ililo, or until it is I'luiip.iml wiih u himilur oim taken 
under difTcmiil niwijicca at nhoni tin* wiiuo linn'. If tins hiirveyn arc 
carrictl out by mni)diiiK, iIhto will of r«Mirf»4' bi* fanipliiiK i-rrorn lo con- 
loncl with, but KnmplinR orrora nmy In* Ic^^ks irouldoroiuo Ilian sonio of 
tbo other difflcullicM jiial mmiliniieil. IiirmtsitiK lln* .‘*iini|dt‘s lt> 100 i)or 
contwill Glim'nmlo IhcMiinpIiiiRmora, but not lint rlisiToimin lcs anmnR 
fromdifrorwicofliiuluriuiliriii iiiid prnciibins Kiniwlniluo "f tin' subject 
matter, nnd cm npptt'rmtmn nf llm liiirKaliniiK of mi-imiircimml, arc 
thoreforo nccosHnry in tlm liilerprrlulion of msull^i, wlnillicr tlmy aro 
obtftinod by coinplntti counUi or by Humpli H. 

Himilar roinarkH npply to tlm jiliyMi'iii urb'in-i's, ^vln•|•t‘iu (lifTcnmces 
in tlio vnriovm iiiHtrumenla, i>mi*i‘duri‘H, ibdiuilioiiH, slnh's of wonr and 
lotvron IhaiuHtrumtmtH, tmcl tlm llKtnri'linil n-biliuns iliiit am nssiimcd 
to oxiat boLwcon Hkj differont (|iiniilili<*H, play ilia (’onnli*i-[mrL of tlio 
difforonccH in tlio prouodurca niul defiiiilionR in llm Miriul Hcicncca. 



• On CliASBlMCATlllN OK riUtlll.KMK OF fiTATIKTtr AI, ISFKUKSr i; l«l 

Knowledge of (he subject mntfrr r.ascnltal in the 7)/pr If probb m. I'lio 
alucly of any Typo H jirobJorn wiH miiiirc nun or num*. iru-f^JinutionH of 
Type A m putt of tho ovulourc. for Iho nrlioii (lisit i’m nfipiirtMl, Tlu; 
necc-sail-y for knowlorlKn (»f tJio ii»U.f.<*r in tlu* inf.orprota(iori of 

a Typo A cxi)oriiuciit ntill rxist*» u-livii (In* is riirrii’*! onf nn 

part of a Typo li Htmiy. 

Otlun ovuKaiCi' for a Typn H pmlirfimi may roino from stiirlk'w of Ihn 
undorlyinp; inotM'ss from lln^ hfuiiiipoiiif. of HorioloKy, (‘I’nnninu’H, inr?- 
chanicH, olK^niislry, Konlogy, Inoto^y, or whnfovor iitny hf, involvotl. 
Such atudics of oonrHo rc.rpiin*. coiiskirraMo kiiowItMlRo of tins Huhjprt 
matter, hot liioy may tako llio ptnro of n viu<t anmiint of oxjiorimi'iital 
data of Typ(5 A. Mon'ovor, in tim 'J‘ypt' H proldcin it is u nmttrr nf 
judgment and knowledge of the mildoet innJter to slatn the rniiRc of 
validity of a rulutionship, luul to iloeidn when enough HitnatiniiH iiavo 
been, covered to estaldiHli tliia vulidity with n suflieienlly lugh degree, 
of belief for the nethui required. Judgiiieiil is the reMuIt of Heientifie 
trnining--int\dtU)n if you ftke; hut iiilmiiou, like the eiuiseieiiee, must 
bo trained. 

The importance of the drHi{fn of cipcrimentii. I’rogrt'SH in n M’ypo B 
study is enhanced if the Type. A experimeulH nere.ssary Ihorelu nro 
carried out with (he greaioHt possililo enieieuey. d'he- imporlauee of Iho 
theory of coniph^x e..\perlmen(s luid other iminelies of maliuonaiienl 
BtatistiuH in Uie design of Huinplo Hurveyn uml experiuumts (nui hardly 
bo ovci''Oniphasix,ed. nowe.ver, it ia one Uiing t<* design ii Himpdtng plan 
or experiment .so Uiul it nuyhl to exhihit ruinlonmess and give. n^HuIlH 
with a certain variauec, Imt it in luioUum mailer to hIiow that Iho 
i'csuUh have the validity that wins Imped for. 

A xoord on the prcacnlatum of rcsidfs. An miulysis and evaluation of 
data, to almw how elo.seiy ll»e 0 ])ernlion of sampling mUinficH tkn rcf/an r- 
menls intended, ought i>over to be omitted in tlni presiinlalion of Llio 
results of cv Type A inve.Htigalion. 'rhia aimlysi.H is part of the e.videneo, 
and is partieularly im]>orlanl if nmUieinalhail .slalistie.s is used hi tho 
intorpretation of Llic resiill-s. Without it, llio roadei' iloes not know wliat 
confKlencG to ])lae.o in llio iiredielions that are. made., and wliat action 
dai’o be recommended on Mie Imsis of liiem. Often wlien sneli unalyHOH 
and ovaluationH luivu iieen nmdo, it has hemi found lhal llio Hanijding 
method did not work as intended; and wliat is mon^, reasons for sjmri- 
oim rcHuUs are often found, wit.ii eoiiKfqueut improvcniuint in inlor- 
pretaiion, A nmiijiling ])lan oiighL always to he designed s<j Mutt Llio 
sample can bo broken up into Hmall HampleH, geogrupiiically or tem- 
porally or both— samj)lc.‘3 that may be too Hinall fur juiblieution, yet 



Hr.nrif"Trjr ai, Association- 
Bar^v^ njioiigh i«» U' troinjaarc-^l wilh «is<r nnd rxnmiiir^cl for ran« 

dorntic‘» jtss'l j?,'sU''''ro» .'rw'sl 

paU'Tsv’^ in jfn^ri^nirt A j*nnrTi» ilial 1,45 rriKftlcjd 

urulcT 0 ^iidc' v jir?<'‘!l)' fd may r 'i i<!«’Hco for o do^c 

M Iprlir-f ^iifFiriri^K Ut i"8‘>-ljly a hfcaaid'Hi'*' r/iigr-*-' «.f orilmi in a Typo IJ 
pit»M?"iTi, irvr n iu l.h‘* 'd h ia*d'«U?d ili'-<«r>’ trjgftrdiuK llu- imdot- 

lyillK A rc'jM-a^iid j»aH« r« may uunhfir ^upii/iffinre, oven 
though uo firo" *4 ?h*' f ijS’rng's B»y would ui wnrlhy of milo, 

Tluifc, if lr*"«Uo*'nii t' has unntiaMy fnuuii hc H'T lloiii irrnlmoiit 

11 under a ttidr* vnth-ty of ami rlimaijrs, fav««r ic»wrird In'almonl 
C‘ would ut>l uiuvh lUi auy •siRiuru oio'iv'" nih'uhilcd from oithor 

aMngl'‘ r*S'j«*rinu'nl or nromhiMfliion of m on ihonpimroiit 

ahility nf irT-alinnnt <* to mniulaiii t'Ml’^ riojiiy iui'Ict nijy likely wot of 
ccindilic»ru». Cither r-xnmjdr;** nr** afforded hy mino ropiw i-minrionl lawH. 
Thv nrwsjiicily for hmikiug ui* a largo .♦■ainplo and studying 1)10 piUlrrns 
in umttil mlional t^ulsv-n'^ im* in orde r of linn*) i* in fm l Mu* kr rnid of 
Ihc! Sliowlmrl whirh nro n** njejdii aid'* in On* 'I'yin* H prob- 

lc*m>> nf llm wndcii n.*« lln-y nro in iinluiefry. 

Oe’caRinimlly, in an nxlfoinr* raw* of n Ty|M* II iiridilrm, ourknowlrdno 
of the undvrlying forrr^i^ Imwever derived, may l»* i*** c-xloiiwivo lliat in 
view of liie ronHefjnonrrjf* nf On* lo’lion, il i« c*iilVn i» ni h* in rform Ijiit 
one (Tyiw A)c<un’oy (irrx|K>riini'iit. whirh will iln-n 1 onhiii iiln nvldciioe 
for prwliclioii with a high ennngU degirc* of Iwlinf U» i»»iiiUn (ho I’ouwo 
of action rofiuiretl. Under Hirli rirriinisluin ns, n hiiiRh* U'sl of NiKiiifi* 
calico, for liialarico, or llm rnlnilnlion of n rinnh* ronfidfnt'i' iiilm'ul, 
may miflirc for action. A worIo nx(H*riimiil, or n hiirIc ic'^l of wiKiiin- 
cant'c, may alno wifHcn in cirnimalnni'c's wlnTo lln> conHcciiH'iirrH of tiin 
aoliem aro not crilirai, oven Ihough knowh-dgo >»( rim mMlc rlyinK (iiuiwa 
Ifl not exU’naivc: it may not he worlh while lo get nmn' iwidcncc. Of 
course, oa wa« meiilloncd carlii-r, ilim* an; liincK whon imlion imiKt i)R 
taken without HiifTicionl evidfiice. 

EFFKCT OF THK CI.AWUFK'NTlOX OS TMK. 

PI.AKNI.SO OP KN'QI lltIKH 

^ccc8«(j/ /(ir fcccpin(; in lafud fftc idfimah' ofijirfiVr.s <1/ on c M'/un'i/; 
are l/icy Typr A or Type Ilf Ui'COKniri«i» of tlm iwn lypi-H of prolilcniH 
and mcUicidH culln for cijKmmiinUioii in Die iiimininK of imy .‘purvey or 
experiment. IEh aima muni he knptin mind. What will llii; ilala ho uh (!(1 
for? Ih tlm proldcm Typo A or Typo H? This climr^ilicnlion will alTcfil 

• TIiIb iwliil Id bIm IwUlwl <.|| by KeynM; owifw liiH fVdkaWify |.M«miillt»n. lUW). l>p. Kff-OS. 



• On CLAB»iFinATi(»N or I'nnm.r.Mw up Stati«tii‘ai. I.SFr.Mrisrr, I.H,1 

its design, ilio fundn liprtlrHl nntl licm* Ihry l,>f sjM'iil, llio nniniinl 

of detail rctiiiiri'd in Inlmlalioji, IIm‘ nm\s* nf tnlnilftlioij, ^vliollirT 
samploH best M-rve (br purpnjM*, «ii<l if nu, of ^^ariiplo is 

required, und- nuint iiniKtrlsml- bow tlinK»ni]deM wliould In* tinuu! niul 
distributed R('<igrapbirnll>*. Vfirexuiuplo. whore Iho nelinri i»y definiliuu 
or law dcpeiKiN on (lie ntale of n popii)itlio}i it exislN on n rortniu 
date (as for allneufion of fuiulsby Malou, orroii^rriplioft by ngegronpH), 
the data rciiuired are pundy for Typo A purjHww. To provitlc; llie 
iiGCCHsary deluil .■iiirl a«'eur«ry il. will hr*, iien^ixary to eollin’I. Mits iliiln by 
a largo euougli aainplf, nod if extreme, detail Ik rertiiirfid. by a erimplelo 
count. On the oilier Imiid, in n nludy of relulion^^liiim, whirii Nvcuiid 
ncccjwnriiy be n |)rol>!»‘tn of 'ryjK* lb il nmy be wif^e lo earry owl numer- 
ous h‘niull-siz(*d expiTiincMta or siirveya, tern[)orally and gno- 

graplucally in order to cover a wide vnriely of cinidilioiiK (e.g., other 
city size grou)Js, other crMn«le.«, oilier and tiius oldnin patlerim 
in subaorie.s. In tlie Typo Jl (iroblein, all r'xpcTJimudal dula, even i:njn- 
ploto oountH, arc but samphiH of wliat the underlying ^iyatem of forces 
can and will produee..^ 

iS'o?nc rrainrfcs an rjufiUiy caulrol in industry. AllniiiiiiK ronlrol of 
quality during pnaliietion is a Typo U proldem. 'J‘)io esHeiilinl fonluro 
of the iSlanvhart Mta(i«l(eal method*'* ia (<» brenk up tbe jiiKpuefirm data 
into small rational HubgroujtK in order of protluelion, so lliut a largo 
batch of data iKsliidieil, not Kijnply iiHa)argosjiin]>)i>, lujt aaan ordered 
sequence of kiikiII samples. Quick exainhiation of the. sarnplex in made, 
and Llie reaulla are ploUed on aeoitlrol eharl so llial urftmicaa he Inhn 
al oacc Nvhnu the. cliurl hUowm that Koinolhing has gime. wrong with the 
process of inanufaeture. Hmall Hamp)e.H.siinie<?, la'cniiso limy ar« not for 
lot I)y lot ('.valualion ('type. A), but for r.ouiwl uf (iiv. proccHH ('I'ypu b). 

Ill the liiniling .slate, of Hlatnlily, called Hlatislieal ennlrdl or random- 
ncH.s, thofonniilas of distribution Ibcory may be applied Lo tlie. proldmn 
of cletcrnilning what fau'ccinlage. of the (n.<{pecti<in data from tomoiToir’K 
product will fall williin eerlain fixed litmts—lha fuudumonlal prntilem 
of malhcnmUeal Hlatislira (q.v.). In tliia Hlale the HLatislieian may 
mnko full use of tlui caleidiiM of probaliiliiicH, with no referonro to 
further study of the proeiwa, becauKu tomorrow's product is Himply, in 
olTect, soini' luiive lu'odiu'.l draian from (hr. mm' hinvl. Aflei' a piogniin of 
BlaliMlical control i.s in operalion, dispo.sition of (lie product, lot liy 

* TIiMn roinnckn nrn oxUmhIisI hi n jinjirr liy W. I-!ilHnr<)n Oiviiihixiiiiil l-'rnirrirh I', hlojilinn 'Oii Uin 
Inlorprolnllon nf cciiniiN(wi nH lliln Jimikhai.. Vnl. !IU, Mnrfli 1IMI , |>|i. tri -lll. 

nr, Uio Rootloii, *l(ciwnli il iiHllprnN in HUlKicrlHi. HlKHiriruiiro;* hIni Uin rrli'roiiro (ii ICpyiiPM In 
/ootnolo 8, 
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l«l, K^rrsi^^r »'f a U STctMc-m itvRlcwl ol 

Tyjw* A, MiH'rl iViP am-i’inf •■•'J win}!<^>««'n mn iiMUony !«" gr<'fiUy dimin- 
khfd, v^iih a!l*'cnSrm! an ?jn',f'. Ia1vf»r, aii*! is^nU tijulM. 

'T.'lif' (4 r^nRr-'J ift U >*1 r.%‘ j3y I( litiR never 

Iw'ti kii'twn !<• jun*|w'i4 I'-y ii iw raKljr-r #niiti’UiinR to lie 

nr'hio'ir^ afUr t'i nJ *ff*sT![, T\i»Ty >>(*'(» jf'rminillHlicd 

l^m,nirTl lli»’ altTniimriiiJ *4 Iimwi vp r, n rn'ings 

in !imr’ nr««l jpnkri»iiU arp*! tim.* i 4 t«p 1 *m!!i llir' ^irpNlnrrT juid 

llii^ rfjnxijiiitr. 

Fr^^furn} in an4 rr^momir ihitiira. .IhnI i\h llio 

rSAniinnlinn nf npr«!inip1i«liHl ,«to nmcli in 

thnTi’iw' H pyti)d»'infi nf iitiliinfry. .•«• ihi* iiiinKlui'iinn of frorineiit 

furniill «ianp1r^ jtnrvryppi n>f ]»<<t|ni)rtiiMn nmd nunp'tiliiin' i'|N-rlio|tH 3 or 5 
l»e.r c«iU) tlirtiURlupJii On* roiimuy h**«M n tli^ririi't nrivniico 

in «<*ciai nnd r^ojiojnir pianiiiitK Tiu'y w oniil pr'iv iO*' a rp'«vpr»l of rlmng- 
ing crtiifiilii«np<, iip*nf«4« rh.TinKr*:^ arr tnkiiPR I'lruf, Tiniw lin-y would 
rncililnl« f Indira of llio tiiMlrrlyiiiK nin*4' ^y^lroii^ liiat nmko ilio ]i(i|ni- 
Inlion wlinl il («. and pnnidi* n i»asi« At iilaiininR timn wn linvc 
now, Thr-y ivcpiild nlwo lli«« \nln<- nf liir ili irni fnrni^ln'd l\v the 

comriloln rt'n«\iH:, nnd \>r»uM nii 'unlit'aliMn of infonnalion Hint 
IhmxIii Ui be ulilaiiiod in doUit ni iIm* iuM roinph-lo > i 

For likti n')vfM)iis, quirk sninplr T»qM>rt» aro Mq>ph'>n«n!i)»n or diH|)lac- 
inR UioUwcr and %inwio\dy rtnnpirii' nmnln in many rronmoie tsiirveyn 
noediKl in Rnvenimmi'ryiM^ U pinnuiiiR 'l lo- pn-M inM* of nomo Kiunpling 
error ia rdlen unimjMnianl rompanil with Uo' udvan<:iv;p'H of llio. cjuiok 
and fri'q\u'nl return?^ madr jwKMildf. nwinlly iil Ioss»t losi, by 
Thm ndvnntnR(^H ure iqqirrrinUHl wlion tin* ilit'iiiu'linn ht-iwccu the 
Type. A ami Tyjin It jjniiilciiiK i« impUritly or fxplioiily n'rnnnizial. Tii 
IhcJ tUne «tuw of nauqiUuK rtt'uUw, it i» «i>uiilly llir nduiioii of uius 
sarnplo la tho provinua Hample^ Uml pntvidrs u fipr action, ralliRr 
than nny one, mmpio hy 

Tn tlufl ronncirtion, it ir rnRy lo wax ciiUnisin^^lir tivp-r I In* jolvanlnKw 
tlmt would ncmin from a mmiMily rc|mrl ahowinK caiiM'H ppf dcalli by 
various nrona throuKhout llin romilrj’. Ity lln* nvc of HiiiiipIliiK, a report 
could bo issued a few wocks nflor (ho olnKi* ftf l•;il'll iiionl]i. Mpidcinics 
could bo rccoRiiissod in their early slaRoH, ninl kIcph ijikcn at (Ik! viRlit 
timo to kofip them from spreadiitK. They could be trared as they aiovn 
about* Tho compluta aaniiiil report would .*»fill bo vabmblc, but for 
otlinr purposes, such ns for clctlail hy Raiall areas, and for ('Xtiraiely 
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rare diseases. Tliis would ho ft foiilwl program m oxriling m any in 
industry.'^ 

ACKKOWlfWmilKNT 

Most of tlifi iiidtfTml in thin inqM^r isftraUrfml in oilier plaref!, icn“ 
plicitly if not exjilidlly; miverllii'lesa it \m Immui foiiiul liel)i(iil in (hi* 
work of tlio to Itriiig it liigi'tlmr in fine plnre. find to put it into 
prftcticG, In ilisviiloiiiiiK lliisi prrsrnlalion 1 luid I.I10 [HlvanlJign nf 
frequent and exteiiMn'o disoiiHMoiifi with J)r. Walt^T A. Hhowlmrl and 
Mr. Harold F. Dodgo of llui lU'll Telepluinn Lulmralorir'H, It iv 
pleasure to ftekiiowkidgo tlin niaiiy fritoidu, luitl to record 

thocoiitiiuKideiicoiiragi'mtmlot Dr. Pliilip M. lliinscrj Anfijuliint (.'hief 
Statistician for I’opiilalion in the Hiirinm of thn (’rnsiiR. ('rmm given 
at tho Gradualu Sclicinl of [k\ l)t*|*[irliiii*hl o( Agriinilliire, and It'cliireH 
delivered at Georgetown Uriiveniily, Illiiiow, fVirmdk Ohio Hliile,'* tlio 
MassacliURiillH IiiHlitiilc of Tvehnolop}’, Brown Ihiivcrsily, Galliolin 
University, ofid llmUiT (kdlogo, Imvo ufforded nui opiiortiiriilb to 
expound ihcsii viewn and to lu*,ar llu; vului^l criliciHinH of hlmloiiiH and 
many alda stntistieiuii.s, iWritalbiK nt tlu! iiiceliiig of the American 
Statialkial Awioeiutioii in New York iit Devninher lOI I wero iiho liolpfiil 
in this rcH[iect. 

Tlil« Idea WflugK(wl^l [((A f'lfirifr'flfiwi i»ilh rrty Oicfnl Hr. Kurrt^t 1’, fijrnlpr. Answhfil riiW 
SMiadcInn litr Vjl«l dphUti iut (lUtUnK a UiHi nfirraftitn 

aludy. 

** T|ie Iflcture <il riilundiiw hm iniMwihwl (m 0»fl / Vi^<r(firiyi n/ th luit tihin Cifnfrrtn'e tij 

(Sio/iWciflui. n (Icwnijfis fliii (HH f/riifil^nu, «ifh ifii; dwigrt (d mH viffs in fiwfUlitiir 

r<v«ireli. 
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Ut (flT^rAr 

T^* fj F^'T'^gn f'ntnv^trr* 

riAiiKsriUKrr a?» ,VfT« rk'<i I>y ilm War," 

Jl Iw wifffrir jiUy I’Ti’n"! ?*< iiKMUtn niffwurc- 

TViir'jr> ari* H*r4M<i}iihg lh>' irii'auing nf naliuniil 

inr»*mr’ in wnrliimv'- -sly. rislrr a »'r a wt lf^rt* hn'^a.>*\»ru tlml 

rwilil U» iliMnm’tl. Snrl« nT** U-inft tivi-r, imwuvw, in 

favor of a prrjI'U m **( mMr*- mikhhhIi/ii*' nmi i-rjiriirHl iiiu n »<l that of 
lidw rapmulilurrsa fc<r nar ran v^ilU milinnnl in- 

rarrmm n-^ (,fniuli''ft«r"aJiat vahimf arnl MTvircM rr iMiiiii fur civil- 
iaa UJW5« ai varioin^ fa»rl#». Tl»irt r i> iii(4>)](|t-i| n>« rin nhl lu llioao 

ivlia Imva Inmed Ni rmlt»riai kiirumr n;n n |>ra<'(irnl (<ail in (‘unncclinn 
a*jlh rfS!siKiiVfii]Wlilir«« lnijws)«‘<l hy lln* Vkjir, wiul aim lun r riul IIm' lime, to 
cjcplutti Lho ill (t*fH->iinr«| li(l■rH<llrl^ ‘Hmw Ilii*ruii^.lily faniiliar 

wiLh nnlinnHl inmitir' itr(i1i!r>iiif« will liiii| liuln ilmt nrw, iiintrl from 
llip t^limnU’w fur riwnl. yc»rini flinl nn* )ir« 

Ah in well kiiuwii, lliu nnlnmat iiinmie liaHii‘ <‘ii l»» r»'»’ur*l IrvelHVimli'V 
lUoKtitnulnKof, whnt wnj^furnu’rly ilto drfinM* jmtRnim simt nuw, U\o 
war csftart. (flppnrlmf-mr of (I’oriiniurcu nml i f-lirniih-K urn ukciI 

llircni^hmil Lliin imiikt.) In 11141 il rnurluit 111.7 l<itliuji itulluru iiu com' 
pared VNiU) the I^IQ (otnl of 77.3 liilliun duilur^, Ilm K<>in uf nver 17 
billiotiRouiiHlitulinR llie lurf^cni aniinnl iiirmiM* in »nr history. TImh Hkc 
in Iho imlioiinl Incumo in usually roiiirnuird, in unu funn ur unolhorj 
witli t)io rhniiKeiii Ilm HfimuliiH (Iml is, wiili iIm* iiu n iisn in nrniii- 
mcnl cniilfiyH. To lake ilu> fiKiin' ittuKt nuninunly nsn), tin? tntul of dc' 
fenuo p-xpcntUUm^ uiul llrilisli (or Allu-d) urnmim nt inimlmM'.s ro.so 
from ftlmul 4 billion in lit 10 lo nlntnl 15 Uilliun in HI 1 1 , on increase in 
the nclgtihoTluXKl of 1 1 Inlliou clolInrK. 

Inaamiicli au the naluntal iiu'oim* iu tlidiiu'd (Im net vuliio of flic 
goods nnd aerviccH produced liy llm mmoinif i*nUT[ii isen uf Ilm Niilioii, 

it would Boom quiUi npiiroiiriiile to miiku u flim-l niuris-fui hotwcisi 

thcHo two nggregutoB. If iluit cum|mrimui U intniulntl incn'ly usu rough 
moBBUro of the magnitude! nf Ihn cfiuntry'H wur I'frurl. or uf I'liuiigcH in 
Iho Hijio of iho olTort over time, not loo niueli viulrncu (u (lie fui-ls niity 
bo done. A rcnl dinniulLy arineH, however, wlmn un lUlenipl. !« iimd(! to 
draw inforcncoH from Uio naiionnl incume nnd war expenditures uggvo- 

* A unixsr i>rMon(«<l nl lliu lOSnt Annuitl MeeUnx ol I}|« American nmilhlloul Ar.M>ejii(ion, Now 
Yotk. UM»«in!»T iO-U. 
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gates regarding clmiigps in tlin li-vid of fivih'fin r^hkI.k niitfuil . 'I’liis fliffi- 
culty may Ijc higliligliU’d hy nwkiiig lh« fuHtiwinjt If J J lijlliou 

of the 10‘il inrn {w<' in unttoimt irir<»iiif Ih iuk (ttiliml (or finrimial 
defense pviiposes, ihc-rc. iinl liavr Imi ii vitj' liUk' inrricAfM’ in the 
value of ROiuls iiiul M'rvh'VK ufiliKf'd f»*r civilinii jiiirjtaMi'H? In fnri, if Uir 
6 Ijillioiis rciruiiiiiiiK nfl<‘r lln? Mai if* .Mihlmrl* d frnin tin* in- 
crease ia uutiml, in vifh (In* iiiere»^i> in ii.-uhiurtl iiirome rlne 

solely to the rise in prin*;*, wniiM lln-re ii'fl M’i ih In have l.ci-n itegligilile 
cliflugo in the onlinil nf rioiv«imi|ilinn am) mpital gmalfi fur privalo 
purchase? 

Anyuiio fniniliur with wlntt hnpiH’nni In (tflier reliahU* eronniniv iiuU- 
caters during lln‘ pjisl y^-nr wniihl Ih* likely Ui snr-/K'et (Iml (his rniirhi- 
Bion is utitonalilo and, eoiiscfpifiitly, (hal (ln*ro iNMifacdlntig svroiig U'ilh 
the aritljmcLic pT(«lueiiig andi a rvriiill. This, nf vimrH’, is I ho Dn- 
fonsc cxpondiUircK nud imUninil iiivniiie nu* itnl fully rriinpnrnljlo 
aggrcgalOK. Tlio niio cannot )«• Hnl»traric»| fryun Ihe <»lhcr niid yield ft 
significant remainder, (’urn innst Im exerriH-il, idno, in espn-^isInR wnr 
oxj)cndiUireH uh a penient ago of iialionid iiii'ninn.* 

This does not iiienn llml cilliiT nf iln so JlKuria )fy ilnvlf luia not a 
clearly defined meaning liu( merely (hat they represent difTerput typoH 
of aggregate, whh'h incnnipuTuhle. '\\\ unlieipaU' annuavliat, Iho 
roftsou for Lliis, hiielly, in ihui defeiisi^ expenditure in (iirslly) n nurn nf 
transactioiiK in lla.' sense that if ineliide.f payments oiIkt tlum iIioko hff 
goods currently produeed, and (Kt'nmdly) a sum in svhieli I he gocHls and 
services included are valued ut))riee.‘< jmiil. The nutionul ineorne, »)n Iluj 
other hand, is (firnlly) a mT value td enrreni- ontpuL in a ldeli the net ia 
defined in a HpeeinI svay, an<l (heeoiul)y) a (f»(id in svlneh the. viilmiliun 
of output is at eosL.s paitl or ueerniiiK to the fuelotH of prodiu'liou ralhnr 
than at Hides jiriees to niiul iiKerK. lienee, in order to olilain a jneaningful 
comparison la'liveon nar good.s and total mtt[i(if, ftdjuKttnenl Ih r<{- 
quived in lioth war expemtiLnre.H aiicl imtioimi inemne. The elinrarter of 
these adjuHlineuls will ho showii llirough an explanation of the various 
item.s in Taldo I. Tt .should hardly )>o neee.'.aary to add that Dio esti- 
matoH arc pndiminary, partieidurly (ho.se. for 1911. ^I'lie. llureau of 
Foroignaiiil Doinestii* ('oiniinToe is engaged in making divei^t e.sliinuteH 
of this sort in a Ihoroiigli and carofu) way, ri'lining and exUmding Ihn 
oulstfinding work of I’rofessor Ivii/rietN in (he /iehl of (.'oinmodity /low 
and capital fovinatuin, hut (his joh Ih as yet iitconi)de((>. 

One mUHl liegiii a (lisenssioii of lliis Koii liy pointing out lliul. there in 

I Hoo *MonRUrinK Uio litt|>APl r»r Ariiinmriit I’y U. W'. (inlilMiuiili, n iiii|>Ar 

prcaonlol aI Uio 111 U iiiefliiiiRfl <>1' Uio AinorirHii KinUMic.il AmhcUUou. 
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Cun*”'". M-^y I'l't-l r^t li«» r»-v<<* *■> fi"M'.tAlv .n t'.« niilcfl vn lli* 

SwWW. Mi'ifWH *•! r'-Iw.iTt tofi 

view, I'rttMcins nf riijinrity, fd n MitioMM' 'v lf.’in*. nr of iirnduc- 

iivily nil rrquin* diffon-iil. iin awun s iIh«i>kI» ii i'* t’oiisiilcred 
cWimlilp In mil only mio mht'f'iil “l)io nnlioitMl ini ouu'*' jnsl In avoid 
Mtnfu^^inh. 'Vlio wuwv ildtiH i'i»u U’ vnid «l*nnl of svur ex* 

lK?iidUurt';H ontl UiUd uiilpul.TIm rniiiM iii, nf iniul urodm t HH'd inusLl)c 
framocl nvrnrcliiiK to IIm' |Hir|H*^i‘ fnr wldidi llm i niiijiariMiii is jimdo. A 
(lepfinilo objorUvc lias, Ibrnfom, Ih'mi j« I In n-; Hio lii-rivuliori of Iho 
loUil of vniiHnmorw' purrlniw'aMf umrki'l wrvii’os by Ihi'-.Huh' 

tmcluiu td war i’X|niidiLuro!<i iiiid any nllo'r iiiiii-t oiiMinii'r ^[K'tldhlR 
from Intnl produrl. A ninrt* }i;<'iii'ritl lurfnljii ks may lM*MTvnl by llio 
diacuv^iou in j>niutinR mil «*»««♦ of On* MiilMind and voin'i')dv)id dilU- 
cullicw ill lliin Lypo of i>?(iiijiafiiiR. 

An olrcncly iiidivnUsI, Ihr* rinfiniial iiicniiii' I'juinol [)ro|ii-rly 1«‘ UHod (W 
Lko iTieaHurt! of uiiL|inL from wliiidi In d«'ibu*l war I'Xiicndilnri'H and 
oUier ncm-PonsiimcT juireluiwii wi «« Ui yudd rouHumiT.s' jinn'liascs, 
oven noKlccLiiiK for Urn ninmoiil tin* lnniin|innd'ilily of llio "’in' ox- 
pojidilurf's lolal. 'I'ho miKon fnr tliiN may Itn clarilii'd by I’oiihidcniiR 
what moriMiiro of lotnl onlpui wnnld in* npiiroprial o. Now, war oxianuU- 
LurciH aro livrRoly mndo up of two anrla nf pundiiisos of i imti’IiL oiil.piit, 
In tlio firwt plucn, tlu'ro uro tlio piindiaM-H iiiimIo liy Rovriiiiiiont of riukIh 
and Hurvioofl prodiurd Uy iirivniRindiiKtry. t'oiiKispii'iilly, tho inim.snro 
of total output appropriuUi Ui lUo pniHCUt piirpnso must contain Iho 
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vnluo of ll)p nul|ml of |•r^valr■ rnU'rjiriH' at fio»ai mfirkr-l TIijm 

might l)C olilnint'fl Ijy nrlfltiiffBiii rfirh auiJ. 

jjig for its cluuw ill invoiilarv, rtu*! rti iln Soim '’ fmrii 
other ijusinr^t#* unilf-. Xrt fah's nf yi«M (h/» 

(lewirccl viilui' of jinKlurl for iirmili* ni'< r|irir'«-. Tio'r fiRar'^ iiisiiy Uri*t 
thought of iw till* from finli-f* i!»a! Ji*- a I»y a r'OJMfli- 

dated iiieoino«(i\h’in»iii fi»riill)ir)vatr>fi!i'r|«Ti^« S O'ljjm-lnif’iit fi*r 

clmngi'Hiii iuvrutory l>‘dflij»R«. 

In the W’l’oinl iihoc, war oxiM ii'lifurr'-^ an- fo juty for r<khI« 

aii()Hf?rvjn'HimHlin'r‘il dir**i lly Ky gMVfihimii!; •'nnwripgi'jiily, I In* 
urc of uggn'RiiU' niilput iiui'-l iindudi’ (lu* ‘o-l vatim of gnv iThnii'fii pro- 
duction. 'I'liiH Clin 1)1' •ilitniiii'd liy Miinintiig llii* )irtyiiii iil^ iiiadr' to 
factors of iirofliielinii ouiplowd diK'ity I’y govt rhunrit. WIn ti this 
Bum in iiddnl to lli<* previous lolnl of tin* value of prival** eiitorprise 
output, a lotul oiilpul ngerog.'tlo would Ih' hr<d front witiidi ronhi he 
Bubtraetcil llii* vsnoiist’snenttrit'siif iioii-i-oi)^iiiii<-rr'\)s‘ii>liluri s. 

Tho iialioJinl iiiroiiio, on iln* oiln r luind. tlifh th tjtiiie eou'-lth'rnMy 
from tills mi ut^ure of gros*< protlud. It is made up of tlie mho t»f iht* rry 
turns paid !o or /H eniiiig t») ll»o vnnous fael^us of jtrotluelion. ll roji- 
UiiiH nlrouiy, (iterefore, flu* eosiC. yhIiio of govenuncm prraliirtioit 
BpOCifitd niinvt*. In Ma* sphere i»f privafe I'DltTpri^M'S. Ijnwc'ViT, wliiln 
the natifiiiul iueonn* niniainn lin*. pniMtiithT/uiei' of iln* iiiiduplir'atod 
charges agniiiKt grow* revenue »•< sias-ifieil tihove, thill is reluruH to 
factors, It thies not roMlaln all Mieh rltargen nod henet' U not e<(iifil Ui 
gross rovi'UUi s. '[‘he mad'* lo nalionnl iueoine in Ttihh' I aro 

designod fHSi'ijtinlly to oriive at I'oiiMdidMied revruufs from Males hy 
securing total eluiigeM ngaiiM revi'nue<^. (i .dunilil hi* poinli’d out lliul, 
sinrn t)ir diila are iiol enDipleie, one ninsi he ronlt*nl vi il)i hiiihling n]> 
a total vvhii'h fails a lift le nhort of riMiHolitiateij gross reveiiui's. .As f hero 
is no r<!us«)ii Iti Kns)u‘i'l any eonHslenl Idas in lliiu ilifrerein'e, liowt-ver, 
it can 1 )(! ussuiuvfl that, tin* total oMaiiieii luoves parallel to gro,-s rev- 
enues. 

Tlu) principal charges agaiiisl gross revenues, in addition lo returns 
to faeCovH (wages and salaries, net rents, inferesl . diviileinls, and uiulis- 
trihuteil profits), are llU.••)ness (axes anti aeeountiiig di'prt'eialion and 
(icpiolion. I'nrilier, it. is approprialt' In ineimle also liu.siness rhargcH for 
H))ueiul reserves and ftjr hatl tleld. Itf.s.Mes. ( 'onsidi‘ralinn jnay now Ins 

given to why (lu's*- ad]iiKtmenfH tn nafioiiui ineoine are cilla'i' 

or desimlili!, slarlijig with iaisiiiesH Inxe.s. 

The nalltina] intapine is dt'linerl as the ffW value of (In; et'orainiie 
goods jirodueed. In giving Hin'i'ilu! coiilenl to lids th'liniliou, llie value. 



1^^^ -t-n; AwwriATlOX' 

f4 i.**' s?<»5 I'll ^Iwfiillraiinn, two 

iTif.iiii?'! 31 ^ iij-riks^a * 5 j< a .'jJij*' »»•''. Jmr »»'o? fmrpriipc. U 

ift, »»f n< 1 t'"3 C-^8’' 'sisulu*’ !!?»»“ j‘7i"«Iiir'i.iii fij privalc 

rt\U''rjm‘“-^'' ni'ij-vtJ in O.i' j-ra^iS^j. ,%» ilji?, inr-ariH not 

rrifunilsn^ sh<- ^ *-lf *hf ;iH<i 0«'' « Iii^diiMiirn inudfli- 

li<*i« l«i tls»' »4 js. i.j ni< Miuri>rn f-.inrc, il^o 

jwtia'' V»-./| l-v 5 ‘iiiiia.(' S". ? 1 , A ^l•l■» 1 ■:i^l •|1 il !lTii» 1 i» SVi*' JiT-aiv/t JfVf 110^1 of 
a iiJ‘i‘''‘'n’i<' «!■ * 4 '! 

I In'* iiilr.i i.f }» (r.iTJj’ -I n lA* j 4 U* (Ai'Iimln (}|f< inlpr- 

rnri'liaff' «4 {{<r<*«ii Mafl? t*?,, sIia* MTvirw 

rr'Uilrri"^ l-^>■' *. i*nii< 4 ttM nut, iii‘’lii(l(!(l In 

Stii' nwtiinuil iiifxirni . »n C'n j»v«m«| «1n-< il-nplti In nilu r \vorLl», 

R»ivrrjnn< ni M »« Jfioj'in* nT** wlTi inly in Hh'* inilirinai iii- 
riimr* vvh»‘n isi‘n<-}’rtnn ni iw I’jlv'ni n! r4«t»i, lij. y nrjy Un friiifi'iflmd 

aw HiminnHH in mwJirjMs lln- u* l I'mjiji! *4 )ni'.v4tvi^ ui(«'r|ir|N<* liy dts 
(lutliniK fvtrl «f i|jr iijixn*! |*ni4 hy Ioj>-iin-v; * on.^wilicliiia-d rev- 
enues; of liusinw. 

If vnr nn^ tnU- ili-ttnn K»«v« vi r. i!m’ mui^ure of inil- 

j»ul cjinnni fiirJijflf- Ok' int«*Min4int«* j*r«Hlin»K. i4 K<ivirnin< iil. fur iJio 

nf |irr'>*^'ir’nlina Itir^ H.'tr tfw p^irily n «aT;iiN> l«i linHiiiw'-'^i. S)ioii)(1 
iiilermf'dlnlir prr«lur(H ui K^ivrrnnirnt In* <1 frnin Mo' iin jntiin' of 
AU^neR/it*' niU|m(, wlmt ■h^nuM Irt* Ml iif(«T ilcilni iinK v^nr r Kpi'hdiliirrN 
mi^Ul Ih* HTnuelltinn 1'"^'^ than llnMolnl nmnniil i>f ivinniimiyjiunl )u'(kI- 
iiPU- Similarly, Jlir* nniMuni r*f «lnllarft paiil l*y » u»iMinn T'< fur tiio iml- 
pul of privnU' fiiU'rpri««*i5 gniK^nf any mtvM'I’'** p»v* riirni'tU Miilors lo 
IjUffMimt mill iiK'linlnl in die jinaliiri piirrliiiH'd. Il may la* h‘>'ii lli.'il 
iltc uudio linii{2,>4 iiiil nn niiy iiniiliril r|;if4;^ifi4*arhiM nf KM\rTniiU‘ii( mtv- 
icc« IluL tm die furl dint do* n-rvin ■< tu laiHim''**^ nr" lueii Mn il l»y Hnao 
imrlof Uuwntw taxes, 

The nadonnl iiimme iwalf n nr! nf. Hind fi>r«iuiir piirpi'^^ s minlii iio, 
the duiilienlioii nf vnluislTivnlv^N) in niMinlinK ltnl)i ihi' iniirknl value of 
privately produml ffmalH inflatrd liy (axis on dmse and tlio 

government sorvirew remlercal wiili ilie iih* of l!i\>s. So Mug as 
Bales, excise, or other laxentux* levieil whhdi raise priee'i uliove fuelor 
eoBlR, thift sort of duidirntiojd iw )ir<*seik1. 1 'Viii llmiinh no ^overuiueut 
BOrvicCB nro niMiuinnd In he reinlered in hiirjiie^.s In par!, llirrefore, 
huKincHK taxeB imiy he vieweil ns iinl iiieluded in indioind Ineotne lo 
diminnlc thia duplientum in (he value nf final niil]iiil. Ileeanse iliis in 
clone, tlio tmlioniil income is Htrledy a uicHMire nf I he value of net niilr' 

< 'OupIlMlInii' Ismiin hikhI worJ In this <Anqt«il(<n, furtKintd inii-iH^e-d ilm liirliibimi of (ii»m 

li not "iloublo eotiriling/ 
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put; at, faotor cohIh, mtlior limn u( nuirkol i»rirr*(*. Wliilu oficli nf flif.so 
meiiflui'Gs hiiH ils uhi’h, llic Inllrr in ri’r(iiin'cl lu'n’. 'I’liiH Ih ko 

both becauHc l\w c'oiiKUinfT buyu g««KlH ul niurkol iviul luMuiutii’ 

the prb'aloly |jrnilur»'{] piin’liaHiTj with wnr i'Xi>r'ij(lilur4'H nro 

bought flt irmrkut jirirrH. 'I'liHf*, hn nrilhfr ti\ flu* jKiRfililr ptiaoiiw for 
leaving buHiiu'HH (iixcn nut of (lu^ imtionul iinomc upplii H to llto rouropt 
of outpuL value, renuin'd luTr, nil ItiiHiiiesa Istxc-H are uiltleil lo luiliniuil 
incomoiu Till lie I. 

T)io term “liiiHiueMM laxen*' uh iisml in Ihiw nmiii'i'Liiui has untliing In 
do witli iiieideiiee. It repreM*iil.H miTely nueli Inxt'N us nre paid by or 
through liiiHiiiess uh a nmtter of luliniiiistrntimi, reganiler^s of whellier 
they fire passed on iu (he form of higher priees or iinl. 

Tlio CHlinialeH of liusiu<‘K« laxen kIiowh in ‘rivliie- I have Im'c» major 
components. Tlic tir.sl. inelndeH rorjiorale ineome, exeess jirofils, ninl 
capital stock taxes. 'I'axes o« pere'oiml tiiroiiies from UMim.’orpnrated 
businesH aro nol, added siitec they arc not (‘.xeliided from the unljoiiat 
iiicomo. Tiie Hucoud ('(iiupoiieiit is all oilier luxes ]iaid by liUKiiiess to 
govcriunent units, with the exeeption of lln* pay roll luxes ])aid liy 
omployorH under the Soeiul Seeurily syslein wliieh nre ulremly ineludetl 
in the imlional income e.stiniale.s niider "(Hher liiiliifr Income.” All 
taxes arc. taken <iti an accrual hasis since the profit esliuuitcs currently 
included in tlu^ nulioiuil iuroine are derived from husiuess iucomo slutiv^ 
monism which proliU gimerully are .shown net of ueerued luxes rnlluir 
than tux jiayincids, 'I'liere may lie exeeplions to Ihis proceiluro, of 
course, Inil Imrdly for tax liahililies wJiieli vary signjlicantly from year 
to year or for the taxes nfTi'cleil l»y the .snhstantlal rule. increaHCs airioo 
the atart of tlio nuirmunKml, proKruni. 

The next item addeil to imlioiiul income iu Talilo I is imsiuoHH 
cluvvgCH for di'in’cciatioii and depletion. ObviouHly, the jiurjiose lau'c 
calls for adjusting national income as eHlinmled in the Deiiavlmciit of 
Commerce witli the actual accounting clmrK<‘.s of corporalion.s and ivitli 
analogous cfitiinatos, eansiKtenl with the character of tlie iirofit.s cHti- 
mates, for iion-coi'pnrale husiiic.ss. If depreidalion and depiction 
charges were constant through time, this adjnsLmiml would bo uimcccs- 
Hary, provided that inlore.sl. wero ceiUensd in Uio elinugcs in consumcrH’ 
oxpoiulilnn's I'lUlier Hum iu tlioii’ nb.solnle amount. 'Pho cliungc.H in tin) 
residual, after (he other appropriate udjUKlincnts and a, side from Htatls- 
tical ciToi'H, would be t!ie elianges in the value of eoiiHUiuerH’ cxpc.iidi- 
lui’CH. Deprcciiilion ch(irgf*s today, however, have lost iniicli of Lliciir 
atability; a direct ciim)nirisoii of national jirndiicl at miirlcet prices and 
defenso expend itui'c.s for Huh pnrpoao ia, tliorcfoi'e, an unwarranlcd 
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pnGaing into tlio liunclH of conHUincra. A« for IntHinoKN Imvl debt rlinrgofl, 
ill the consolidation of the acrountft of husimss nilnprw-^ it i.-i Hir rciv- 
enues of koIIci'h groKH of rhttrROH for Imihiiu'.hh l.md dnlif. Iokwh wliicli oniK 
eel agniiiHt tlio imrchii^^on of Iiuhiiush loiyors.* Itoiici^ it U iif'i^c.'-sivry to 
add nil bad dcl>l rlmrgr.s to biimno.^^K jmditH wJiirJi Imvo Ijiron rMuiiioilod 
net of ftucli cluirgoH, oh woll uh (Iio ntlior umloiilicfilrd itoiuH iiNfd horo, 
to liuilil U]) ilin upin'oxiimdlon of biihiitoKK (’oiiKolulnit'il groKs rc.viMUicx. 

Tho ficljuHlinrnl for rovalnutioii of iiivnUory, nlno iiioludi-il in 'i'nblo 
I, iH of a (lifToront olioi-aotor (Imri Ho? promling udditioiiH to niitioiml 
iiicomo. It iRUol a noroHHury ndjn.slninil, priividiiig (lint llio (‘Hliinalc of 
gims pi'ivnio ciiplial fonnHUoii Hiibtriiclcd intor in rodiii'ing ()io v/ilno 
of output total to a r<*Hi<lu«l of couKUinora' piin'haM'H roiituiuH Ifio 
clinngo in the Ixjok valuo of inventory ruilior timn tlic riirn'iit value of 
the quniiLily cliiuigc. in inventory. Since, many pemonH are necuKtomed 
to ivorking ivith lii.Hlorical inventory <}ala wliieli am adjuated for ro- 
valuation, aw OHtiinatetl liy ProfcHHor fCnznotK, tlieiv ineluHion horo only 
Borvea to crnpluiHi'/e the. obvion.s iieeil for UHing a cnrrenl esliinato that 
is on llio aAino banlH aa historical data, wltotlinr Ihesn )>o inventory or 
gross national product Kyrics. 

With all IhcHC lleinH added to llio national income, it may bo aeon 
that thci'D JH now an iiuTfaiHo of more ilian 22 billion dollarH from ID'IO 
to 1041 to be (liHtributcd ainong the various types of (.'xpendlture as 
agamsC Llic 17 billion iuevenKO in Um national income. And iliiH in after 
tho inclu.sUm of a negivUvo inventory revulimlinn PKtimaln of over 3 
billion wliich signifieanUy afTeet.H tlio diNtrilniUon of oxpnnditurcH. TIuh 
figure, which amounted to nearly 120 billion in lOdl, baa been luliollcd, 
somewhat hc.sitantly, “gro.ss nalionul i)r<Kluet at market iirices,” in tho 
hopo tliat tlio last tlireo words will clearly diHlinKiiisli it from Professor 
Kuznets’ gro.H.H nutioimi product concept. It is certainly a grosser 
"gross nalional iiroduct” Uuui lhal whicli lias become familiar Ibrougli 
liifl work. 

It is now po.sHible to proceed wiUi the Recoud part of the prolilem, 
Bubivacting the various sorts of nou-consumor pui'chase.s fi'om current 
gross output so as to leave the de.Hired residual of eonsun^ers’ jmrehases. 
This is sliosm in Table IL 

There are only two pomts to be made in this eonueelion. The first is 


* Tho itliDVu Rtnlriiipnl iiiiiy pcrliniM bo Innunkiiiiil coitArm llin iiorr^itlly lA luliliiiK Imok clmrKcfl 
[or loMCH on liiiHlnoHH bml Tlin fiillowlDR cxoinplb iimy bo liolvail. I'lriii A. KrIIliiR only lo 11, 
compulM Ufl proniH nol of bnd Jotil Iuhhch. Virni 11. buyInR from A, oompnlm Iih piollk on ilio InmlH ol 
conlrooL prlooH for oil piirdioRM, itnl on ll)o bnoln ol llio lowor vnino. loM by dofotiUn, noluolly pnlil for 
purolinecs, Trouco, (ho prnIKn of A pliio (bo profito of 1) pluo oil ntber ooniobdivtoil oliorKCR oKoinnt rovo- 
nuoe oKQopl bnd <lob( olinrRcs fnll nliarl ol (>i« ravenuos of U by (tio amoixit of bnd dobl obnrgofl. 
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purchwing of amiaiTirnii* *'lKj«Tf«'ntiM! sh*’ ss*' 

eluded in ^''ar cxpoiidiliiiY^-i >>ul iioi in i,/*! cKaoK^- rSiuj?:,- ^Ur*:<iA 
M itslniids, liMvrvrT, the ?««’.. r-ivsiK-Nj 

bo docluotcd fniin fsrnwi iinlioiuil pfwlurf, it >-> fi «»iro <4 p-f^y- 

mentfl inado rnlJirr lliaii a «4 «»if R'*-*4*f iUs'l «»r n ' •osS *4 

current oulpuf. Tli^‘ rulinH-*nu*hl i-i rinit*' ??»'' Sv*** 

figurefj p(jn»|mrnl»b‘. Il f^r a r4 

aclvaiico iiaj’innulw nindo I** infHiMta‘i»iFi'r* hMMniK d' f' I'lW’ 
for wliieli no g/ioiln luu-r tin yri Uv-m r/-rj-ivrd 'f'Jjrt ifior pu^- 

paymcnlH .slwnitil Iw ivl rnflur Jhnn |)<at i«, l(o" n' l «inir»*l«ndMi|> 

poymentn on whit'}) liat** n**! Jm***!! n,»k uf Sim’ mid tt( !}k' 

period in riiu Minn. Al lln* )»n-!« iil wIhr** in war nr‘*<l«»rliiiii 
of courso, the iu‘l prr'|iayiiit-nt*i an* tlill a h»w p*ii^ilivr- ?iirn HlmVIi. 
therefore, appeurs nKu iicRativi* mlpisltni*iil ilt fruw' rxiwjidiinrvw^. 

Tlio other prlfieiiial [« nm t»f <«xfK'n<niMrr< whii li Imvo pn rromii r^'ort 
in current nulpul in Ibo 1 'iiiliil Sfnlrn niid 'vhirli m«’*l U* 

included in a ru'Kutivc* adjuKiiui’iii nm nf land or r 

jngfl>wct«, exropl llnj^o riffrcIhiR Oir iiivmiltir.v Miinalf. M»)t| nff-xlMifp 
expenditure for eKIn r laluir («r iiitilorhdH. Onr^ iihrIu nu-nlimi. in nddi-’ 
tioii; ehcckiiiR acroiuil^iH'l up n'ldimnlly Ui friml{ini«' lit'' ojMTnlioitH rd 
the Quarlcrrna«(erH Chirps and niiin»r inU rRovi nnurni imnsfcr«. AH 
thcise ndjuHlrnMits toKollior inaki* <|iiK4‘ a siii<'*inn(in) sn(n ivlnrlt ran 
lend to HigniricniU error whoit n folid of xvnr nxpi'iidilnri's h roinitnrt'rl 
withordwhielod from riirrmtl.milpMf. 

Bccauflc all IniHincKs taxes wort' inclndrii in ilm mminitnlioii of Dm 
vnluG of growl (mt|Mit, Uilal iinn'd<*frri**(' Kov< rnnir'nt oxpfiidUnrc's fur 
ciUTcnb ouLimt are dedueU'd in Dio noxl Ian ilmiis. As witli not flofnnsn 
expendituroH, Du'w- aro KuHstaiilially difToronl front a total of iuiit-fltt> 
fcnac cxpDudilurcH hy Dm Vodend Ciovrrinjii'iit and axpomliDiri's of 
state and looul KovornrnonlK. DinlKotod oxpiauHDin’M have heen afl- 
justed to oliminalc- huoIi payinonis an injorgovorninpiilal Iraiji'fiTs, 
direct relief, 8nei[d iSerurity honofilM, voloraUM' iH-nsjoiis, lairi'liusi's of 
land, etc., nw nf))in of Lljo.so apponrs in tha rslimalo of grosn nnlimia) 
product. It may ho montionod (hat Dio output of puldio Korvioo onlor- 
pviscH, sneli ns Die post o/Jii*n or imhlioly-ownoil uDlilios, opcraling onl- 
sido govoi'iimont laulgofs aro uiitouiatioully oxrludod horo and, (hoio- 
foro, appoiir ladim- malor Dm (rdal of privalo goods for piivato nsi‘. 

Little eomrnent is nooilod on Dm variouH oalogorios of oapilal fonnu- 
tion shown in llu! laldo oxoopt to omphasixo /iguiii Dint Dioy aro gross 
expondituroH and Diat they arn alrio.Dy on jiriviili* iiooonnt. 'I'ho iiivi'H- 
tory csliinaLo is tlio )>ook value ehnngn ndjustod for rovalmidons, sinoo 
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miifl tit ImiMinH Uw' Rtv^sB itsilicinnl producl. It 
rrpnw'riil-w, year inarkr'i. vrtiuf of (Iip incroiuio in the 

pliywirai hUn k of ‘ 

Willi nil l!s»w“MiIi«Tfw tjN.i4‘^fTf*r»t (lirTiMKnlitnincclrwa 

fT')«irUnil th"’ iiir-n.fsir*' nf r/iii^iiin^'T^' Avliirh Ihin Qio ol> 

jrrlivr nf rMif'nlniHttn I* fltnl llii-ft’ wn.** fi vi-rj- miliHlnntiftl in- 

rrniM' in in IBlI r imM lin, ndjiiHtcd 

for !Ik’ in lli'^ i«f Iim'iir lo ih>lir»{4' Iinw nniclt more real 

TMUI'. Ill 

SATIoSM, INt ««\flK IlY l>K l»l' 
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* n<TC{fi»u. 

fffWKln fiml llif* rniiKimiir uniilil nr/L bit iha fiquiv- 

ftU*nt tjf con«inn|ilitJH t»l iiidividiiHK hinvi*viT, fm- llicn* urc. ilonia of 
Huch rtinwirnplion rrn'lii<M iri lli** Kovi'riinn ni' prin liUM H, lln* nnwt iiii- 
IiorUliilof whirli Ui rcrrH’inlHT stl tliis tinn* IniiiR llii* ftiiul, I'loUiinp;, n-iul 
«lic!ll<!r provIfM to ihr Hmutl fitm-s. If «n<' I'lnin.srfi c<i iiwi tlinmisumi)* 
lion of indivUlurdti an n rtniftlt inciiMin' of rlnuiRrH in iiiiiUainl wclfnro, 
thereforf*, Mio iiicrr‘flw In roiimiinpfiofi pnivuN^l out of Kovormnonfc 
fuudB iiliouid be. inriudod. 

A third Inbli'. litiH boon luhlod hi ordor lo indii'iilo the. nuiKuitiido of 
porKonnl RnviiiRs imidioll in Iho ooiisuiiiorfi’ pundinBrs uml nutional in- 
come) toUlH. TImh fllliiiR out <»f llio |»i**(un* is nsi-ful in lumlyMR of lltc 
fiHcnl prolilom. LiUin oxiilnimlioit mthis oxn'pl, ina’liups, to 

monlinii Clint the CHliinnUr of pcrsoinii htxcfi is liikfii on n imyiiuints 
linsin. 'I'liiH ill of sninn impnrtuiicn in iiiiy Kjiorulniion iiitoul. chuiiRCH 
the propniiHily to coiiHumc. 

Before ronchuliiiR it mny bn mniilioiini llml Ibn I'omiiiirison of war 
oxponditurcH nnd nnliomil product (nUlior nnl or Kn*hs) iliHcuHscd iihovo 

• CerlAln ImplieKtloiM of ihe MltmKlM for llw y**r *re liy llio wrlliir In 'Wur I'-x- 

pondliurea nud NnlfonA) I'rcHlucUon,* Jlwrpr^ Cwrcnl OiuinrM, Mnr«lt Uil'i. 
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19 only one typo of romimrinon that can be made. It ih the vwoful tyiio 
when llic objective ia llio trariiiR of expenditure flowH, If, Jiusvcvor, one 
is interested in tlio di.sjjOHition of ccoiioiiiic rcKOiireoH, on must bo the 
case in problems (■oncennuB the war potential, it is necesRary to make 
tlio comiiarifion of war and non-wur out])ut in IcrmH of factor coats. 

It may ))0 flceii from tlio previous diNCiiaKion tliat it wa.s jnapjjropriato 
to compare natioiia! income witli war expcuditurcH dirc.ctly bceuUHO the 
national income was, in a Bcnae, loo net a fiRure for the war oxpendi- 
liircs total — even apart from ndjuKUnctiL HUgRCHlcd for war exiienrii- 
turea. The jiroccHH of convcrlliif!; nnlioiinl iiicoimi to p;i'o.«.s luttioiial prod- 
uct, therefoi'o, wasc.ssentiallyoueof inercosinR llui aiw, of Lho national 
product concejit In make it fit the concejrL imiiliciit in the wivr expendi- 
tures. Now, it is poasiblo to achieve lliw comiuirability tlic otlier way 
around; tliat is, by reducing tlic war expenditures figure until it is just 
os net ns Llio national income ho that lioUv uggregatea are in terms of 
factor costa. 

In orcloi' to cl() thia one muat allooato biwiiieHa taxc.s between war ex- 
pcnditurca and all non-war cxpondlUires, and tiicii reduro the war ox- 
penditurcH total liy tlio amount of buHinoHS taxes asaociated witlv it. Ky 
tliis means national income and wnr expenditures would rcndoi’cd 
directly c<nn\)ai'ab!o, due account being taken of the otiicr adjuatments 
previously moniionctl. ComjiariHon of Huh tyjie ia imiilicit in the Lal)lofl 
on not national incoino ami net national oxpimdituj'o (contained in t)io 
Bj-itisli white pa[)ei' on the SourccH of War Financo,^ and the alloeatiou 
of taxes is made ilirootly by Mr. N. Kaldor in Ins comments on the 
white paper in the AVonowu'e Journal for June-September 1041 . 

It .sliould 1)0 cmi)lia, sized tliat this way of handling tlio problem is not 
a mere dilTorcneo in imdiiodology; lho rcHuUs achieved ean servo dif- 
ferent juu’poscR. Siieeifically, if the objoctivo ia an estimate of the real 
rcflourec.s in toi'ma of factor costs l)oing devoted to the war effort aa 
against tho.se being utilized for civilian iiurpo.se.s, it is o.ssontlal tiiat the 
taxes implicit in the two categories of cxpondiburcB 1)0 eliminated. 
Similarly calculation of the war potential in terms of real resources 
must bo made ox bu.sino.s.s laxc.s. The reason for lliis, obviously, is tliat 
there can 1)0 no pnisumption that factor costs are proportionate to 
markot prices. 

A fow wo]‘(ls of omition must bo adilcd cojiem-ning tins use of Llio 
national income as a measure of th« quantity of real resour'ces currently 
utilized. It is subject to severe techniiial limitations. In tUo first place, 

' An Annljisia of the i'7i)iirrca of War /’Tnaneuanef an ^elfinafe of the Naiiunnllneomoand fixpomliture 
in toss amt iO^O, C'ni<I. O'iOI, II. M, S(A((oiioiy Ofllooi 10-11. 



AuftOHATlOS. 

iM»p(l<Tni rm? lhr«»r.v ^rrs*! iii«P'SJ very rrafSily (ci any mich con 

ei,!: s.b<^ KjMajs'isSy jrstl T’^wsr*'*^^. Fnrlli'“fmi,irf". ihfrc i« the dillcr. 
(»nrr in jJimvjniuaii juv-th-wU ».» ii<rivini')i ^ni.rr)iirs(^h* niii:l privnlcbui 
nw, nsrHojn?siis, ri '*■?»!>• ifnrm Oj<’ id f «tifnnU*« of faclot 

roftU. a ri.ji(ii|4irin5?«h i?* l.y Mur- fnrl Umi certain 

irniHir!>nn5 rb'm<'nift >4 ! fiii*«i| miiImiIm of Mu' ihnrkpUnlimcoi 

war, frHf rXTimjdf^ Wia^a* p *4 I'l f|jni*.s nf nil, il in rnlhct 

rlilfo nlB in 8«ra*’Su*’ Sn ,'in*iWf4noi' for Iht- fnrl Limt perfect 

rnjn|«fdisi-«H i|<«<vr malr nnd lijnl in Mn* fjn’lnrw nf prmluelion 

BTT» far frnm in aU i<-» C 'iUnlMoi id lln iliniriillieH ia not 

iril4'n»li^l fm Si l*n9i r-n Mir* nJ mifiimal iiiminr rwiimutcn in msuoinlc 
pknninit fur wwr. Inal nnly a* u ^•t||Rn^ul^uu hmanl lliu inai of a 
hi^lily vjiliinldi* of sunnlyfjH. 



SAMPLING THKOHY WUKN TIIK SAMPLING- 
UNITS AliK OF UNKQIJAL BIXKS* 

Hy W, a. COCHHAS 

I N sAMrwNO, tlui «riin})ling-uiiitH tin; iiHimlly rlioMun w) m U) 1)0 wjniWir 
in Hizfl nnd wLmcluru. Wilhnoiiu* ix<]n»lnLmn, Imwnvf^r, iliH 

couvcui«»t or u('.(U',KHury to nt?c Huni]>Iing-iiiuf h tlwit ililTor itt hijms. TIuih 
I ho farm w ofUui the HniuplhiK-iiiut for colliMTiitg ngricuUurMl datn, 
tJioiigh fArm.H in tliu ^nnir; coniily may vary In land nr'rcago from a If.'W 
aci'68 to over LOiJO ner(»!. Hiiiiihirly, when ohttiiiiirig itiroriuaLiim about 
Bales or prircH, tlio sampliiig-umlimiy tieadoulor orHloro, llimi ranging 
from small to largo conconiH. 

In siicli casoH tijo qimHlion arifJC'H: Slionld difTuronfitJs ImLwoon llio 
sizes of Iho Hampliiig-unitn liu igiior^Hl or liiktm into account in Hcloctiiig 
the sample and in innking CHlimaUm from i\w rcHulls of ilio R[vm]>lo7 
This paper conlains a proHniiniiry dwcuRHion of tlu) j>rf)liloni, l)if)i}g)j 
furtlior research is ucechal, many of tlio results given holow being only 
large-sample upproxiiuatioim. ft is couvonicnl to coiiHider first Ibo proln 
lorn of estimation, Hinco it ii]))nnirH Unit Iho host melliod of iliRlributing 
the sample dopt'iirlH on Die proeexH of esllinnllon l)ml is to bo usod. 

Tin'J I'KOJU.KAt OV KSr/MATlO.V 

To state tlio prolilein of r.HUnmiion in mutlinmntical lorms, wo iiA^ 
sumo that sainpllng tinils are drawn at random without regard to Dieir 
sizes, and coii.Hidor how to eHliimito the population total of soino qiimi- 
tity y which can Im measured on ouch Hiimpling-unib. AsHOciiitod with 
eacli sampling-unit is also n qimiiUly x, wliieli is (mllod its area rather 
than its she, to avoid possible conriiHioit between tho lerins “hizo of 
samplo" ami "sizo of Hainpling-unit." Bomo knowlodgo is assumed to 
bo availalilc aliout Iho valucH of x in Iho aam])lo, and ])osHil )ly also in Dm 
popiilnlion.^ In order to apply rosiiUs from tlu) HLatisticnl Uicory of 
estimation, it is also assiuned that the number of sampling-units in the 
population may Im cuiiHidered iiifiiule. Formulae applicable to the 

* A pnpor inoflotitoil ill Ilio lO^rd AimunI McoUiir of tlm AmancAu SlnlintlcAl AMocintloii In Julnl 
Bosnlon will) llio [tinllliKo irf MnllicinKlIonl HlnlUlinn. New Yurk. Occatnliur 30, ID II. 

Joufiinl piipor Nn. o( llio lown AKrlRuUurnl l-'xpQrlmciaHlnliitii, Allies, lowl). I'ruiooL Mo. lUl, 

' For Honio ikiPuIuKoim ni> nfleritnlivn innllioU <>( Hpcnifirnttim iiiny Ijo lUDro n|ipro|irjii(c, I'ur lii* 
filanod, onali n(iiii|jIlnK niny coiiHlni of nri lii(P|irAt ininiliur of nuU-unitu, rui In (lio onua til Iniftinri |kj|iiiIii,- 
II DIM iv])oro llio hniiifillitR-iinil In h hoiwoli/dd ahiI ItiAJiiib-iiilli in n MiikId pr'rrfini. 'I'lio niinoliinnlloii iDiiy 
bo mndo In lormn <>[ llio vnhio of u imr mili-unit nntl Uio nuinlHir n of mili'Unlifl per BiiiiiiiliiiK-iiiill (nf. 
Ilnnaon nnd ]Iurvi‘U)i, 1013). Hinco lliiii npproaok would iml npply In Ibo oxniiiplo.i uivon nl llio licBiuiilTiu 
oi ILIo pnpor, IL will nol bo oonMdorotl hero. 
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Amociatios- ' 

priisrikal »»j ran Iw obtained 

m wisy, '53i« n-tf r,':Stjj,jj^a*. 5 j ij'< a j?jinilinr one in 

malhwiiah'-vii? H H,r- 2«'o»:i? ?{;.-<''<;il<Mti(iin nf r ttiicly 

il^r i‘«n T* i.3o*w Jn , sir -"ri' r-.?inv3Ss‘'i» j‘j-'»virli M a rciuline 

irrbns’fjur ?.<» < lVr}<-h*. r>SipiaS«- f<( ilic-‘ tfllnl of y 

pis»li is^orjR Ui is»ha<i!T4g<' a>aaW’1*' alrtoU j. Tliens 

SSTr*. itiiJlvMjiijajsi tai Mta'amufi 5|!ii'» in«'Sli<rjS *4 nj«)»rnjirb. The 

ji'in? ir<’'jjt!< j;i y ?>► n }«k«^’-hh flS \h-»\ •ojlv \ aRHi'iy from 

lltr n\v»o 3 ri?«b »!:iSM„ajrl >«!»>• IHi! .isj-ijr-sir itiiy mf lliffru' lypc«o( 

l^ivllr^a!^‘ Irr^^ijifiry ^bfn* Junr Iwrii Inirlhcr, 

ibrrr* ftr«‘ a^'isiMaMoSir.iifn*' U^t ki»*|-mR llir rompula- 

Unn.« invnht tt sn iitfaljsig Mar ri.iin^alr a>. fimjili* inrsnlilr; thmi re- 
nuirrtnrnii* may ai« 4 j«vi.r* n J-.jt Mr’ Jihr «»( which, whilo 

iwRiUy ctTin icta« n 5 ?y, ■5a«r taltr r i|i(|i«'MK 

Ucilh rfifThnsisivis ran hr r«« f Im *:\!* rU hy the p«ti- 

liinlr4« U»ilhf»?’‘^nlrni«'jl fr^rn Mr’ m’r»» .i«Haoii i4 3/Hn x. l*nr Ih^ ralminlion 
trf rt'Rrrt^Hnn njuatioriH, M )>• igKt in ''»•«, '-ary I’* «!' ‘irnlH* nmiplrlrly ihc 
joilil fn’<(UiMry rh>>lri1riM*'h ff x nirl y; ii» r<l nijly know liaw the 
rrnrau vnhir nirl l!r' \ arjam^ nt y rhaiiRr «•» r iTuih^' •<'. T’liw rnii Ikj 
DX aniinrtl rroiH » ftmpli nr tivn u^gy lnh(«’ ••} Mm’ joorit or >’mIiiis of / and 
y roriftlrurlf-il fn«rii any nvailnhb> ilnia If Or’ h’/fit nf 1 In’ n iirohinn lino 
nlul Uxr rrluUvr iRhSi* »liff«'iri»! vuhi* '* i«f 1/ nrr rtirrcct, 

Uk! rrg,H'Wttini\ rMinut!*’ lis « h* sf hij««r rMi wif* »k tlrfmcd by 

DnviU mu) Niyuian llruiKh it im«i rk iimHiihniit likoUhood 

i?Minmlc iiiilrr'^ hi aihlilion On* vnlm-s nf y tin* iMuiiiiiliy disinimtiid 
wilYiin nrmyN in wlijr)i r is I'lxr*!. Thr runijniijiiitiiH n-ijulrn) for the 
Kinililcr lyirc'.s tif h’RU fv.iMM liiii' nr<‘ wrlhkiinwu ntni tud unduly lidinri- 

OUH. 

KHTIMATnK ItKtUVUl HUIM IJSI.AIt Ui:<<l( t rsUtN 

In tUo folhuviiiR ^^rcthniH it will Im* {i.s.Hijiurd Oiiit tlii' (|iiiinlily to be. 
eslininlocl is the luipuhitnui liiinl of y; niiy fnriniiliu* ciin I'Jisily be nl- 
Icrot) fion«U) refer to llir r^tlimulioii nf tin- iHipiilnliiin Mii-nii |u'r 
pliriR'Unil. 

The aiinplexl raw* mriiru wlwii tin- iitmii viihu’ of u linrarly ii'lated 
to tho ni'j'Ji of llio ^anipliri((’iiiiit. wit li roiiHiaul vnriiuna'; i.»‘. ?/ in of I ho 
form o:4‘^.v“hr, whore t Iuik mi‘n,n vuluv *i'ro tuul rttn^laul vnriunett in 
urruya in wTiirh r Ik fisnl. In Muk nisi*, ihr linnir rr^irsMou (‘filituiite 
Y\ for the \n)mbvlion tnlnl i»f y in 

l'( « iV|f, + b(^p i,)| 


(1) 
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■ Sampunq TifEonv Wkek Ark of rKK<3i'^i. Si/ek 

where N iFi the number of HHiiiplutK-iinits in the luijnilniicui, h i^ Urn 
sample regr(;,H.vion (‘ornirient S(y — p») (x~x,)/iSYr“/‘,)^nmUlir'}>‘nffixr.H 
'p and a refer to (lie iiopnlalioii niul sumpin rofiiwotivi-ly. Ff will hr* noled 
that tluH estimate requires <i kiiowhMtge lw»(h of Mm* Ptfril nniubi’-r -V of 
sampIing-iinitH luul of the menu vnhie of r iii tie* popoKlimi. 

In fiauiplcM in whlrli lior^Vremniii fixerl, liteNrinipling wirinnee of }’( 
is 

f I (Xp - .r,M) 

F(r,) « A’V.’d - i 2 ) 

I n .S{x - 

n being tlin nnnibfr of Mampling'-iiiiils in llm wonpln nnfl p Mm* rorrrln- 
tion coefficient between y ami j-. The (liHlribnlinn of 1’’, lefnla In normnl- 
ity 08 n increaKCH, being oxaetly normal for any hI'/u of .xnmjilo if y iw 
normally distnljuLed for fix(al x. A aamphi esllmute f»f Miim varianee 
obtained liyHub.stituliiiK for (t^ the mean j^ipuin* nj’ of <leviiition.H 

from the sample regrc‘K‘*ifm Unc. 

For compariHon with other ealimalea we may rerpiire liie. nverngu 
variance of the regrcHsion cHlimulv. under rnmloin aainplinR. From (2), 
this clearly depends on the form of the freipieney distrilMilion of tiicj 
areas. Since the areas are esseutiutly poMitive, their distrihulion will not 
ill gonoiul be normal, except perhaps ns uii nppn»x'imii(ioii. I'hn incnn 
value of (2) may be exqinndcd in a series of inverfie jiowers fif «, tlio 
sample size, lielainifig tlm two leading terms, we obtain 


Vdb) - 


AV,HI “ P-) 

H 




(3) 


wliGvo Yi is Fisher’s (1911) measun^ of relative skewnesH (7i“ = K3*Aa*)' 
If fciiG areas w(!r<! normally dislilbiiled, 71 would of course bn zcfrci, and 
the exact value fm' Die Urm in riirie<l brucikirls would bo («— 2)/(ft— 9), 
which ngrce.s iviLli the value ginm above to tins order of appj'oxinmlion. 
With large samjiles the factor is I'lnse. to unity. 

In many problems the true regression lino must jiass through the 
origin, as for cxivmjile wlion y represeiils corn aerengi^ and x farm acre- 
age. Even ill sueli eases, it may he udvisalih! to use Die preewliug typo of 
regression, if it appears on (examination lluiL a Hl riiighL-line rfegression 
not \)assing tlirough the origin will providie a sutisfaelory lit, wliiireus it 
would bo necessary to n.s(? a enrvilinear regressiou in order to include 
the origin. If a straight lino through the origin can lie used, y being of 
tliQ form (/S.'g-l-c), with (amstaiit residual variunee, Die regression esD- 
malio Yo (0 for origin) of the population total is 
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Tim firldil.ir.iml fncU,r« involvinR I/,, tt,,.! \ /„* |,.u-,. from 

W • >7 npi.linaiu H ., - 

1 1 ‘“f" 77l’l-"'‘'>"' ••"li>n«(... M„. K„iM in ni rnrucy hc- 

Imn r wPnn' 1 >'’ “ '■« "i"rn unm.nlo 

oririn Urn n!!'" ■“ n.ul |„...,.a il.rmml, (lie 

of Uio «K!^* "•■■■Ufnry .ln|K-i„|i„g ,.„ ||,„ ,.,H.|r,finnl .if vnrinlion 

liLwrimZ' 1'"'“*' '’" '■■"■''• 'l'l"•.v in.lii-nln Hint in 

rSon in II I "tI'*'''" ov.-n if il„. in.o 

roetrictoel vnli.liiv '71’ i^ '** noncIuMioiin nliiiuL )', linvn n inni'li iiniio 
y, mlcling only if Uio truo rogroH/iion in linoiir and 
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P.SC through Iho origin. 

biriiUte o^rc^sim. rnrlh,.«im|.linK -rr-.r, I.av,., u.«l<‘na of (B) 
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S-iS=S-===’=3, 

"=rs,rr=r;:S2 ,- 

tllVQllgll ilio oriRiii. 

NON-UNKAll HKIATKINS HKTWKBN J/ AN1» I 

It hmt ftlrPtuly litnm vtmU^X out llml in inntiy nm^ t>'» invi^HliKfiU'r 

gPmion may l»> uaml vv.ll...«l «ny rc U, ly 

Lr, vnirw.j«ion h llncur. it Ih worth rxmiumnK Imss ) t »« dIIpcuii c-n 

S°0 ;i«S i.s nm..li.u.»r. Sup,.™ llml lh« Iruu nOuLon 

is of ilio form 
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whai'O as laitoi'o c in diatrilml.al will. •/••■r.. m.'im an.l 

Z, ndonUv of i .u..l « i« .. ....i.-li.umr f.m.'U.m of a.. I'ur tl.ia roiuion, .1 

may l.o amumo.l willm.it tu*. -f KO....ralily that « 
zavo linear com.lali.m will. x. FoIU.wh.K ll.« ua.ial »lKa n'"' 
moat of liiioa.' mKrcaaio.., wc r....l 11...1 U.® ®rr<,r of oaU.naU. 

V ^ • 


i{y) = N 


|(f. + «.) -' 


1- (J„ - i.) 




(10) 


£(£ j:fXx -/i)' 

■" 5Cx - i.)' 

\ 

Taking the .uca,. val..o ov.m all ponsiLic aa..,plos of 
tevmaboeo..m™vo oxanpUl.e aao-ul lo.'.n ... " Z n x 

not, va..i»l. on acco.n.l of H... <'on'.;lal 'o . ' ' ' « ' 

By a lochuir,.... tlovolop.al l.y IdHl....- (1020), Huh v.t b.o 

in tcriuB (if lliii ■‘io...i-invi..'ia..tH Kjyof ll.a j.a.il (l.hli. n ■ £ ' 

tl\o fnal two toniiH of Llm Koiii^H lioiiiR 

( 11 ) 


AT f - Ml , 1 1 

=--|-;v+-,:Va.= a.'Jr 



ITiw rK«’!8ma'!^'s* ^>ASLa»ni|. «3v^ h^-afSi'rr landing lo zero i 

m (i.h'p »ainj-4r 6f> jj'.rjf.w-'L ajfK*- n ^i|i|'<f'-jjr»' sir< ".J-j*™ flrnnmitialeroi 

(ll j]. !lil^JW''TaV'<r *-,» «4 I]l4<’ Ss7-4r^;-<^ (Jf l-vi-lii'fft ff wtlliallv OR 

I'r'Swir^'ri i i ftji *!*«“ Aj'jjuilmJjr of the 

y *''n r 

l'(^m?’iiU i.l '} f**r 41'* i 7AK>'' «iiJ3ii“l»TJ^ ’■.jasj.'inM- *4 J'; Ir rlioni^i 

hnl ihr« rHwTsg.*' R!')r' i!<nnoR' iJi I *7-1 '■'i*i!l<’ itiifti'lM l)ie r»ir|(Hl 
lurnirWlP*, 'l«r‘ SM !-*'»> It,*-*- 

wllirh In ihs'*' i?. rtj'jj.iJ Rm i **.''': « Hlir*- |)ji‘ liias in V’l 

rKfinitT-'f^ jn iriv^rjuf" s^i M:*' i-js.i', ^i.}iili' iIk* .‘•Inmlnnl 

f-rrrir >4 V» rh/Hiigf'* ifn?, rr^'^ Jy \ n- ilj*- »ahi«uj «<■!>• Ih niiiii“.in(?ttll- 
jtil'If* fl«i 4L»" i>47ii.ti4?»»l3 irxtr of SK»“ ♦ it. “uffi* iriilly lorRn. 

TlilUf, wilh ri \%iinr * >a'«7JRVj f^4 7h \ 'n ar<* lu'RliRiWp, 

iJip ra!lirj rif s!j7' *4 V; Km «*r ihi- f»«uij*l«*-iau uii i>tiiiinlc Y, 

mnnirw U - rvrft if lijp irHr«''',?.i[»'n in ht«n4inf'iir. Tliia 

tlw# nni c»f ctniih<> imj^y tUn' Vq i«- n« « <Iks' » fiinui’*- in llii» nw*. If 
Uic ccirrricl form I'lf r<-ji,f* wMfU hiu^ t ».uM |»«- lifN*!. !ji«- AririniuT of the 
nt^^CWftwion wlirriflU’ «ioiM U* im lor*?** *j4m) *)• '<. to .YW/n, iw 

eornpaml with !l >'« A’*- I’** llio rpla- 

(ivo toM<9 nf iiir<>rmnti*>ri ii!) )'v *1' |**'iii«l^ on (In* rotin of iln* v tiriaiirc' of 
the ‘'rinn-lin^Nr’’ ro5n]Mno-nR 5 1 «» ‘♦nl'int vorioiii *•. 

Al lon.f«t (*art nf lujiw i<f Um"* 'h» ff**) l»,v juMIhr (frinfl 

ill df’, jr*, do,, |4» ilir p’Rrr-’-.ftion. feiMi n i'**rr‘ >J h'Ii'Iiiik inorriiNo in llic 
itumcrir-ftl rmtumUlotriN In Mr*lor «*i nirii n*^r« shmux in roiiHinicU 
iiig llip <*5*liitinto, li«»wc\<T, n*Miiii*iinl joiptilKiioM thiio oI.miL x iiro re* 
tniirPci. VornfinrulmiU' rr*p^rrH,r>iMn,f»iro\:m»)itt*. vir im^'l Know Iho 
jKipuLiilicm niHiii ftinl vnnriiin* of x i«* !♦*• ol*!*- 1*» rjiK iilol*- llo' ri'Kn-'^^ion 

Bcijuntmonla Ui tin* miMi|iIo nioaii y,. If ix niiliki iy llioi tin'M' wniiM ho 
AvavUtilc wiiUaut n of llic pn|mliitioti 

by nroA of mmiiiliniii’UiiiL W Imto mii Ii I'oiiipi* 1 v tiiftinii.'iiion is nvnilulilc, 
llicro in nn nlU’rtmlivi* norlluKl of wliirh will In- iliKons^cil 

Inlor. 

It witw provUiiiwly rf'iimrkHl ilinl win-n thr impiiliilioii n'Ri-rf'sion in 
lincnr, an unVna»p(l MmijiU* p>liinu(o \4 iIh* vmitiio *- of )‘i i« olitiiiiicd 
hy flubKliUillfig llio roHirtnn) moiiii a/ in I'l.’o'*' of ty/il—r'®) hi 

formula (2). Willi a n«n-)iiHmr |Hi|tiilatioM rogn-ssioii, U a liiaswl 
ofitirnato of tfi-’d — p*), I ml agniii fim Iiiam h invor7>ol.v |»nnniriiiiiinl lo n, 
becoming iiPRliKiblo iiilargaiiiuiiploN. 

To aummnriy.e, ^viLll largn Hain)»li‘i4 Ibo lin*‘nr ri-Rro^^ riiin rstinmlc in 
unliinacdj anil llici ataiulard furinulii givPK an niibiuM'il isliirinb! of ils 
vnrifiuco oven wlioii tlio iiopuiiiliuii rt*Kr<*Hsiiiii i.s min-linour. 'I'lnno is, 



205 


'SA^fl’WNa Tjikoiiy Wjibn Ukitjj Aiiu op Unequal Pizk« 

howovcr, a loss of officionoy which rcinaiiiR fixed In largo Hamplos. “WhUo 
no cxacit small-Hamplo llic.npy liiw heen roaclu'.il, il appi'ars lhat Ijolli 
tho ostimato it.solf aiul Iho OHthnaltid vnriam’ts arc Ijiiwcd in small fium- 
plcs. 

\vb:iciirrK[> ukcikkhhion'h 

TIuih far wo liai'o (vaisldorcd ihc coho in wliicli only tlio mean value 
of y oliaiiKc.M UK x oliangort. Tlicj vuriaiieo of y rtiay also olinngc!, jjarticu- 
lavly HO t.Iior(! is ('<inHid(!rHhIo viirlati(»ri in fho uron.H of tins Hnrnpling- 
unitH. TIui tlicfwy (»f rogroHsion liim heen oxicndcd to moot this ca«o, 
provided tliiit tlm ratios of the, vnrianccH of difTcrnnt valnns of y aro 
known exactly, n e.ondition wliieli rarely if e.ver liolda in prohleinw of this 
type. If the true reHuIual variance of yt Ih a,®, and = tho best 
unbiaacd linear CHtiinaLo in 

>'„( = // 1 jr„ + M5p - i.)} (12) 


wlun'o 1/ii.=»»S(uiiy/)/iS(wr), 5w=/?(u><.r,)/iS{w,) nro wcighlRd sample 
moaiiH and is tho weighted 

sample logrcsHion coiimeiwit. For a fixed bcI of x'h tho «ninj>ling vari- 
ance of Yui is 




1 ] 
S(Wi) fitViiXi - } 


(13) 


It will bo noticed in (12) that yw/romaiiiHiincliangcd if inslcnd of tho 
correct weights Wi wo uho nuinhors ia/=sXw/ wJiieli ai'O ))ro)>ortioiml to 
fclio weiglils; i.o. only tho rdaltvo woiglils aHsigned to difforonfc values of 
y need );o known in order to oaimilato Fu.i. Formula (13) for the sam- 
pling variaru’ceannot Im UKcd however iin)o«H the actual valiiOH of the 
weightH arc known. If only relative weights Wi arc known, an ijnl)insccl 
sample estimate of (13) i.s given l>y 


SKY .,) - 


SwYjy.- - 1-,-)^ 
(n - 2) 


{ 


1 

siivn 


+ 


(ip — 

SlOi'{x — XyuY 



wlioro »S'u;.'(y(— 1', •)“/(« — 2) is the weighted mean square of deviations 
from the Hiimiilc rcgre.SHion, using ie,-^ ns wciglils. 

In practice, l)cf(jre these foriniilae can lie used, it will )»c necessary to 
estimate the reHidiial varianccM, and hence the weights, from tlie results 
of the Hain])le and any otlier compnrahlo <lata. haker (lO'li) lias rc- 
coiitly diHCUssed this problem for tlio ease in which the ai’s fall into a 
number of distinet groups, all x’h having tlio Hiuno value within caeli 
group. Moro generally, Uio x'h will show a continuous range of varin- 



*,-S 

ti..n , ,!h«,M 

rhsiTi^v^ if'rn:hvrii:"Wilf, n.» 3 rj 

ir> ^4 ,, r,s:j.-,-f ■„ .y, , 3,,,,, '] 


I j , _ • r* -J I 111. 

^ r-'J V isviiTjjiii r'.Tulv jg?''rjj« v.^jj }»y fill|n» 

tan^^^5g,hlr«il 3aT>..a7 „.l . «rj.a7'a1<')y Ur r'lir], afv,„|, ];, 


ra.Ti 


fil- 


.'»? % asijiTK-*-' i 


Rf»'Ji|i. Fititn 


r-J,, C,J^.5 -a r?8?^i .Ji-asni, u. Slav vanfinfeasa 

njll ^4 '! hr iari|;3i'i U U' :t-.rijji),..«| Ut may •, ;4,s,, <4 j, 

'.V r^Miiraij ih,^ S7r.™ .4 Si,. -viihK Hf* cun-e, and 

" 'T' f'J'ftp »4 Rhr- »» 115 K- 


I ISC' ig;r»'.^h'r 5 5^*' tiiju.U' 7' n-J KT"->i|-iit, Kjd*- lajojic jwtijl.** -nr*’ rti nilaliln fof 
ftpj(7'i^7,8,msi«3«'- ir» !ri«i^.i|[j 1 't 5 Wf^K i aial ,\ Jnrljirr ailvatilagc 
h^ivaipj^ m^^ny «>. Sl.ni ,i ,4 ^ j.. „:i(liiii 1^0 

%rmiir^, SljfP mishicj hi u^r^u 72.171) r tiv^y U- iir^Kligiblc, 

Wi Um! (lUr *M4) !ai*hife.iu-»,i|ja m.-aia •w|ioaj'i-N4 7 ua^iy hi- i['a-i| nj* ('f|iiiv^ 
l«^nl la Iht* rmiihial r«< mi fMpiai.-, »-h,vr»tMriK jh,. urraMii y rif filling 
ft rtltriwian wglhin «“;jrli ||*aUf'; * r, 21.1 lit*' h nindr* finer, 

llw' HKIrtd^-r i»f alwTVflll.-St'n wishia rn. u .1. < ri-:(.«a'>r. IrMlnig l« 

itf.Turjiif* rt!*!l jhial<i-« Ilf Mil* viistaia-fif.oij* \ arhiiji 'J'h>' niiliniMiii mini* 
Ik-T (if RMK].^ h geal rjrar l»li||i.i»E (.iTllla. r i%eu.tiM.'(nujh llimiRll nl n 
ilfK^ruit Mh 1-* ((bmi nl l< an* '.Ht uU. n .Mii-ntf, in rjii'li group. 
Tlgif vt('iAliS.ni arr, *4 fiitijci'i. i»» I’liiniiling orrorn. 

TThiSfMs prrifir» Imvc* Imh c’lonn'ijiit'in'i'x i.'iiitiinfi' )'„( if< nol ns no 
rurala na ii nutld hnvf* Uh u fHa.I.- jf i|,.- (th.- innl l.i i n known. 

This r»r iwriimry h iiimvi.i.hddt*. (lu* ^i.in. wlnil Inhorimis proim 
clwmlMHl rtlnivd fore HliiKHliiiK iho I>. iitg »u riri> iii)ti lo nnlncc 

lliR IriM Ui n niinimuin Ki-rMinlly, nml i<^tiui w}Kt! iii**ri' ^|■rilll|^ly, liotli 
forrnulfto (IH) niul i(H} Rivi' l•htM'|| r^lii():«l4-;M (*f lli>- ^;^lltltIillg viiriniico 
of ) „j Piscn 171 hir^i^ i t*, fvt-n iRiiniiu^ di.i nirriM-iinn loriiiM of 

order \/n wliirli hnvf* n|*|K*;iirr'd in |iri-\iMiih hirnnilni'. If rtf,' ant (iic 
^linml^d nncl u't the Inio WfiRlil.^, (|i«* t'l.rri't l Miiiiiilinn variance of 
r Bi in largo wimph® op|>oaw la |»i« 


fiubHUluliiig IP,' far ir,, forimihi ( i:i) Kiv- a for largo .-^lunpl. H 
while (M) givcifl, tni tlio nvcirngo 


( 10 ) 
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n.S'(w;,0. 


(17) 


AJl throe fonnulfte /igroe if for all i, lliiw Ijeing the only c/iso in 

u'hich (10) givi'H ilio noneel rPHult, oxiiept ))y clmiinc. However (17) 
aIbo give-H the cni'rcct rcHiill whenever w/ = \tO( for uny vnlne of and 
in general (17) in lesH Huhjeel to error titan (115). TIuih the proecBH out- 
lined nhove for eHliiniiting the wt'ighlH Hiioukl ho reRiU'ded n« lending 
merely to nlnlivc weighin, formula (H) Ixiing UHOd to OHliinalo llio fiam- 
pling vnvinuee of Tuij. Tf Home hlea eiui ho formed of the probnhlo 
magnitude of tlic orrorH iu lluj eHtimnlcd wnightH, formulae (16) and 
(17) can h(5 eomijared to nswwH wlietlnfr the eHlunntod wunplirig error 
of Yvi is Jilcrly to l)o greatly or only Hlighlly hiasetl, 

Formulno (15) and (17) also agretj if all Ihe estimated weights w/ aro 
clioscn equal, whellior the true weights are ecpial or not. ThuH, if we fit 


an 'Unweighted n’greHsiou, \iHing Ti ns the e.sliinalo, the formula pre- 
viously given for tii(5 c.slinmted HaiupUng variance of K » is hUU imbin.sod 
In largo samplcH when the true weights vary. CoJisidoring liow fro- 
quonily tlio unwcsiglttcd linear regresBiou iw used in HtalisCical ai)])lica- 
tioiiB, it is reassuring to fmd that at least In Jnrgc Kainplcs the standard 
formula for llic estimated variamto remninH rellaldo oven if t)io j)opu- 
hition regression is non-liiunir (»r if the true weiglits vary. 

In vlow of th<» hil)or involved iu estiiuaiing weights and Atting a 
•weighted regression, it may HomctiincH he riuestioncd whothor tho gain 
in accurntiy is sufTieient l<» compensate for the extra woi'k, particularly 
so if tiio true wcnglilH do not. aiipear to vary greatly. To obtain somo 
idea of the gain in aceumey, avo may note from either (16) or (17) that 
if an unweighted regi'e.SHioii is used, the variance of Vi is appixjxirnafccly 
N^S(1/'W{)/7i^. From (13), Iho maximum pasnilde acnuracy attained by 
a weighted esLiniaio is N^Siwi) to the same order of approximation. 
Thus tho I’claLivo accuraey of Fi to Fwi cannot bo less than approxi- 


mately 


F(l^,) 

F(F,) 




By inserting a scries of values of ff,® to roproflent tlio range of variation 
in a prnetienl eii.s<!, this formula gives sonm idea of the relative acRuraey 
attained by an iinw(!ighted regro.ssion. If tlio true variances do not 
change greatly, a rough approximation to (18) is i/(H-Cu), whore 
c« ia the coofTiciciit of variation of the variances. Tliua, for oxamplo, if 





MJ, AlWtClATlOK- 

llrjr ^ '3'i?k:.-]w«iS;j / t^a? V- aTx-.-ai Rh'’ ^‘•i?mplinj{^iQil 

al^ir“ irrl-^'ln'' •S'l' ’ 8« '^>^■-'''.3^ 5 '8 


avwVJ-W! 5-1 sj«> UH' fm pi'h 3 'iif '>.0r.^:'i 

Or^ro f/i ^<r:']^1'.'!/“ii s*'jjj)f i..^v-,y-4 Er-pi4>^ !!<m »”a Wi I'jiic'l^ y*; j'^j'^j.y. 

ibf!l,v i-ro j.ifiiii d'-s8 «Kfr‘w^/'.'ai'V' sn r'“!jiunl,itigi?rop 

na I-'I ?i 5iif ri'afr-.-J'-i-irm pas^ 

S’v.. - ' I'J. I (10) 

Supp«w iNli iiflTJMa'-'r' y, inffif pir'ijwfjiliojjfslly l<t iIjp nrefl 

ihi'Kr.'i.w'' ^iT’, 1 i:«,, diiv8 : ly ‘ nrnl-tti in 

iS'v/J 

\\ ^ t^^,K (20) 


Thvi«l« rtiJc ijUii' V<. i!v ».j y likitM l^y llte 

l-olal niTTii f*i nil w Eli* ^^I)lnj^!l•. fi lurmi pfr imil 

ajTa, whirl* if» ilwr* 8»y ih*- S«* 1 hI '«» jv in ;«»pul!Uiinu. I'rom 

Ow? rmurliiinun rnr)Uic.rj<f| V- 1 '> ?i »»»<hj;!’‘<''l Hii* ur i^liinnlc 

U Ui<? morm vnhir- an*! lUd’ '»ajz^i4« d'd.f y t-n'ln ijHiiRf jiTn}n»riiMimlly lo J. 

CiuMI^K'rit (1942) l).v*i*jtit|ii4| ihi- <-(4)Mj>hni2 •li ’»nhMil'«ii '»( fi)riniy 
lyp<* of ioim frr^psrnry »li'fUil«i>iiMH y mioI x II«’ hit?* ^ln^\sn (Iml ill 
gonernl U hiii>.'ccl, ilit- h-3i>hoi!; i* rm in Ih*- hin> l« imk 


'f*‘i '• p\ 
fi 


(21) 


U'liilp the rir}*l n|)|irii)(irM3iiinii i4t ih«' vctritmii-' {•« 

V^Va) I'r, ■! (v\t. (22) 

n 

Thufl in Inrgp Kflmplps llir ntiio nf IIm* hia-* !«• llu* ^Iil!Mhlr^l dcvinliori is 
prQjiorlionftl Uj 1/ Vn, lly fXttininiuK \\n* mW {is ;i fuhi'li'Ui of ji, il iiuiy 
ho ahown Ihftl llu* mlio rniinol iniiiM-rhully ilii' nii-llii'iciit of 

vnrmUan of /. divirlpil |jy Vn. 

Hincfi K find 1'^ nro tlip iw« ttiiii|i|r.^( t-«limjii4 s in rjih-uliii!. il it^of 
inUiroal to roinimro tlioir Hiiinitliiift; viirioim-n- }':»inid' >* HMlIii’ioiitly 
liirgo Hti llml (22) niny Im* um'iI hh llio vnnunn* nf I'm, Clnlillicrg ( 1212 ) 
hfiaaliown tlml T*, Uma nmollfr viiriiuirt* ilnni I'l \vlll'ln•vl•r/^>i^/('/A^^ 
and vice vorea. 
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ESTIMATION UY USING POPULATION WEIQIITB 

If ii coinpJoto tftinilalion of fchc arcM of all Hnmj>linK-unils in the pop- 
ulation ifl availiiljlo, the arena can be sub-dividecl inlo groups oi' strata, 
nn cslimnio of the total of y lining made for ciicli stratum. While this 
procedure could be carried out with nil the estimates jircviously dis- 
cussed, this inv<^HLigation will l)o eonfnicd to the simplest cstimato Y,. 
If ni, . . . nj,-, Ni, , . , Nk arc the nunilicrs of HUinplinR-unitH in the sam- 
ple and population res{)(;(ttively for the k groups, the Gstimato Y„, of the 
population total over all strata is 

r,. = (W.1/. + 1- iV*j/0 (23) 

tliG sampling A'arianeo being 

= [ — -Y- + • - * + -^) (2d) 

\ ni na 71* / 


whoj'o ai’o Iho witldn-strata variancos of y. 

As shown by Noyinan (1934), this vnrianco is smallest, foj’ a fixed 
total si'/c of Ham])lc, when tlic sample is distribuLod amongst the groups 
so that 71, • is proiiortional to To retain comparability with pre- 
vious cHtiinatoH, liowisver, we will nssumo that the samplo is chosen at 
vaiiclom. 

In largo samples, the average value of (24) works out approximately 
os 




n' \ N \ n ) 

EEElllUtlE}] 

n A; / 


(25) 


whore 71 and N are as before the total numbers of sampling-units in the 
sample and population respcoUvoly. The expression inside the curled 
brackets contains ])oth a weighted and an unweighted mean of tho 
withiii-stratii variances of y. 

If all williin-.sLi'ata variances arc thesamo, this reduces lo 





1 4 



(26) 


By ineroiisiiig Lho numlior of T-groups with a given sample, the 
within-group vaidancos arc presumably decreased, since that portion of 
tho variances of y which is duo to variation in x is decreased by cutting 



AHrsajf 

"Jv^' M a ’!5*<95ijr* r!!iJ-?j Rif«j3»< U'niwrvrr SW i!iiiiri'»»r inv(jl\r[t^gj. 

k4 dumw n)''j«'i'!i.w-«8 ..v I *'‘•1 <tiai a H P'<'a;rhcjl bcyoini 

tfiftKl'i i7.< a*- 7 ('a j'.vAi,=,1-. j »-,{ tjjt-,i7jii» -si}^! z'i'.y-wli in l(*^a(;. 

niija^'jr '2^»: s“ slar^i sij i!^<' *• ,!.?•< /wjm?)! vArijinccfl the 

k'TK!* OiafJ S3ii< f»ii-.I.',gv J,l5;ii(1^-.*- mJ pCI 

jjf9T(S5js 

Un 'ajiU i.?-. 1 ,,fe'« !-<« N- !«'»« Red'll- 

Hi'if’' U:i,nr4 i V Slijitf'sr sf-gfir^sv.-)! «•;!>• 3!ij, Clio Kid pU*’ Sfap'* g>^<"j«ii!nii>in 

jf« IliiiS‘f'';fi’ ’5 la? 7«74^«’‘» ’I N)=» U’rnijM-' (lip within. 

V siSwiKi^ raT«ri*»i! 1^ i[».?>:rs lUmn . 1 ,,^ I •• p‘ ). w in!'' (lie* jwldilioiial 

farU'riin 1,/n j'* i 'mj ) ) i l’)l^il 1 rI wn^ to bo 

mikjc h 5»<K*J 'r»jii<Si?.*,'«*nrt 5»»-%|lvn*‘4l V’j v- li Iw’.-tl nnlna««!d 

Urjc?ir «wUmn8<^ H l^nwru i iK*’ ffr];<!'!";ii( y idjj<| / jn innrknlly 

curviliimw <>r»U5<«rdJ5nj<*iji^, i ,.„ jji.iy 1-^ Mip-Ti'-r U> )\. fiuri' iln* vnm- 
ibn in y Bn«ih.it (fr^Aju my lyj*** *4 r« sr r>j!i Kn rnliir'Kl hy a 

Plitj&lxli:! eh«-*icp r»i »|jrrrf|j» )*» 1 »*,i«Jy ili** r’iTtriH of Llio 

iittPitr rmrjjirfiriioril «<f M»4jiiiA*’r, J*,.» is nu unbinwed 

c&?Umn(c< fr^r wr»y ii>ivi’ rrl<i!j4-fi N'!«* < n y .Midd j lool jtny ^iz4^ Jtf wim- 
pU», t»ifnilf<riy, ffjJi miKutW'iJ ri«!iirim«»' ^ayrdHi'^- *•[ ii* Mlwnyjdob- 

lAinwl hy milwVjhitins; sb*' annij^h’: iiH«'.'in in (2*1). 

Bluiilnr mi* !"<' iIh* wi-iglilod 

Unitftf r«’Kr<wrt4if»n f»linudr,?v by ini*nn» *4 Hn*' b<nni»bu* K»v‘ n f«»r tUo. wvm* 
plittg crrrtT*. flnlrlUrft “ilWi'iii bn.» »li?n »i'';*M’d l>ji» lly i\\" |irnjHTtli‘H of 
IVfl, lli« ridmwjKnulinK ib rivi'd frmii llu' H.‘iiii|)lo 

niK’an iwjr unil im“a williin r’Afli ftr<iii|n 

ri'KTIIi:it \OlM 

Boino H|wloRy» b umlMl f«r pn-w JiiinK in iln* j»rrvinU!i.M'i li"tis n niiin- 
l>ar of lArg(Mniiri|iUt n]i|»r<»:^inm{i(iiird wiilHOil i^uiOiiiii'i* ns to t)i(i litnilH 
within which ihew npply. rnfnr1nM;i(«*)y (In so limiis lii pi inl on (ho 
form of the joiiil rn.T(|ut'iiry (lL«jirihiUi«m of jr ttini »/. uinl nnihl init ho 
Bpocified mom tiedniUdy wilhnut n i*hwi.sih»'wliou of the. typt's of fro- 
quoncy distribution. Morenvirr, in rxlvnwivi'snrvfy.s, \v)n-n> pndilmnKof 
or|?ani»alion aro difllcull, bins^^ may nri^io llironnh llio molhod of se- 
locLing llio snmplo, Incoinploloimwi in i}ii< n’tiinis iitnl ••rmr.M in idport- 
ing or rocordiilg llio tinln. Hindi Iiiiiso-, wliilo nfrortiiiM; ilio nn’iiniry of 
tho estimnKMd, umy not ho mcmm-tl hy Iho formuhv for llio suinplinK 
orror^ hu Ihnta roiiglt iippruxiinidinii lo ihi'Miiiipliiig t'lnir is oftmi Kiif- 
fldont for practical piirpcMK-H. 



• SAMPUNa TiiEoia When Unitb Are op Unequal Sues 2U 

If liho correct form of rogroeflion \h used, i)opiilalioJi oKtimatca do- 
rived from rogressiona remain unbiiwcd in jioii-randoin Bamplitig, pro- 
vided that Eill H(impUiig-umLH wilfi Uie same area liiivo mi equal chance of 
selccLion. TUuh llie largo Huin])Ung-unlUi might bo alloLtcd n groaUir 
cliance of iiicJiiHion in tl\c Hamplc, this procedure giving u more accurate 
cBtimato u-Imnci'OJ' tlio vftrianco of y ineroflaes s incrojwcfl. On the 
other Imiid, if tlio method cif wdectiou dificriinirmtofl in favor of certain 
sampIing-unitH amongKt thono of the Name area, biiw may arise. 

Tho formulae in iliin piqMjr will of courae apply to any variable x 
wliich ia corrolatcicl with y. t'or oxiiinplo, in agricultural sampling, whoro 
tho flani])lijig-uiiit w somotimoH a fixed area of land, x may be talcon aa 
tho iiumbor of farms in the area, tlio total farm land or tho total crop 
land, according to which gives the liiglieat eorrelution with y. 

In clovcloiung correction lorms to bo applied whero an appreciable 
fraction of the ])opulntion is Hiimplcd, tho initial difiicully i« that of de- 
finbig a rogroHflion in a finite population. Writing y^a-^-fix+o, wo may 
suppose tiiat o has no linear corrolalion with x in tho finito population, 
but if wo attempt to postulate that o is uncorrolatocl with any power of 
X, tho numi;ar of coi\clitionfl to be satisfied is greater tlian tho number of 
values of e availnblo, so tliat c and x cannot ho independently distribu- 
ted in tho Boiiso in wiiich tliis tonn is ajipJicd with Infinite ])opnlations. 
An flUornutivo aj)i)i'oacli is to regard tho finite population na a random 
sample from an inrmUo population in which e and x are itidopendeiit. 
From a preliminary iuvcHtigation and from Goldberg's (10*12) work, it 
appears that tho first approximation consists in mvilti plying formulae 
(2); (3) and (22) for tho aampling-vttiianccfl, and formulae (11) and (21) 
for tho biiwoH by {N—7i)/Nt tliis being Uio same corroction ns in tlio case 
of tho samplo-mcan estimate F*. In formula (21), oacli term is multi- 
plied by tho corrc.sponding factor (ATi— nd/Wf. For Vo, tho estimate 
derived from a slraightlino vogroasion through tho origin, and Fwj, tho 
weighted linear rcgrcfision estimate, further investigation is needed. 
The difiiculty arises because thego two estimates do not equal tho true 
population total when tho saraplo consists of tlio wholo finilo pojiula- 
tion; i.G. they are incQn&istcnt in the sense of Fisher (1941) ivlioreas 
Y I, K„, and Kyj are always consiskni. 

For sampling Hurveys in which tho areas x (d tlio sampUug-units aro 
iinoqual, tlio pi'ojxu'tios of various o.sUmatcR (d tho poiiulalion total of 
some observed quantity jy are cliscuasod, tlieso c.HtimaLes boiiig mostly 
derived froin tho rogroHsioii of y on x. In ordur of ease of calculation, tho 
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Skimatcs aro aa folloM-n; derived from tlio Hamplo mean per Bam- 
plirfg^unit; Yn, derived from t)iu Hauiplo mean per unit area; Y,„ a 
woiglitod form of Yt, usiiiR population wrightH; Vd (mcl y i, based on un- 
weighted lincfli' rDgrcssiorJH; and y«. and ii.Hing w(uglitc(! regi-Da- 
sions. Tho conditions under which each cHLiiiiatu \h moHt ofliciGnt are 
described, with various coinpariHons of their relulLvu cfTicioncicH. 
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O FFICIALS find otlmrs rcisponnildc foi’ adiniiilslrativc planning liaV-o 
had tlio ijcnofil of n poriodic coiihuh giving n Holid biVHin of clomo- 
graphic and economic data on tlin lofcn) jiopulaLion, In ono vowt and 
important field, liowovor, they )iav(5 boon forced to pliui witliout bliis 
basis of statistic.s. This field is tl»e enre of the sick — the ))rovialon of 
medical and minting care nnd the provision of hospitnls, 

Need for informalion in tliia field Ims always Ijccn ])rescnt, bul, today 
that need is cspocinlly urgent. In recent docudo.s tho aceno has boon 
changing; A aiicccsaful figlifc against acute mfeetious diHcasc has pushed 
this group of conditiona into the background while an aging population 
haa brought ebronio diKca-scs more and more into the foreground. 

Tho volume of disease is large and diaciuscs vary greatly in kind and 
in aoriouancss; tlio l)ordorlino botwoon «iekno.s.sand licnltli i.s not abmys 
clear cut. TIio combination of the.so factors may be the vcaaon tliat a 
general periodic census of disease by diagnosis has never been launelicd, 
Knowledge of tlio ocflurroncc of specified di.sca»e.s in tlic population a.s a 
whole has been lestvieted to tlmt wliieli can be gained tlirough an 
analysis of tim causes of death and througli tho onrrmit data on tlio 
communicable and ocoupatioiml diacasca that arc reportable by law. 

Mortality sLatistics, it is tniO; have been dovelojx’d to a high piano 
but data on tho causes of death permit only limited concliisionB as to 
tho total volume of sickness which calls for medical, nursing or hospital 
care of tho patients. 

In the past, special studlas liavc produced a body of iiitcrestiiig and 
useful Information, But these hUkUch have boon rc-strioted in siao or in 
scope. Tho National Health Survey, by its very sisc and character, 
cannot bo considered as tho cornerstone of a routino reporting system 
that might furnish tho periodical data nocc.ssary to community plans 
for the cai'o of tho sick. 

Another ajiproach is necessary. Since the reporting, as a routino pro- 
cedure, of all illnasH in tho ijopulation appeans to bo too difTiciilt l)ofcli 
on account of its vastnuss and its melusioii of ill-dofincd minor condi- 
tions, tho cliagnosLie data on hospilalmed patients are suggested as a 
regular soui'co of information, c-spocially in largo luban arons, 


* A paper proaolUocl nt Ilia lOSrcl Annual Mooting of ‘Hia Amariann Stntlatlcnl /tssaolatlon, Mevr 
York, DflcemLor 20, 1011, 
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It is admitted tlmt data on hoBpitalizod morbidity nro a comptomiao. 

Is this compromiao acceptable? Thin question may Ijo answered in the 
affirmative if the limits of the information made nvailablo are pormo- 
nently kept in mind. Data on liospitalixed morbidity reflect an un- 
known proportion of tho total volume of illucss, but it is safe to assume 
that they would afford a fairly complete record of llio major diseases. 
Most of tlio minor (jonditions will, liowovcr, bo oxcUidcd. Ono might 
wondor whctiior Llioir inclusitm would really provo an oasot. Might not 
the enormous voliimo of minor iltnesscH and tho ab.son(!() of precise 
definition of such illnesses coiifiiso tho picturo? 

The collection from hospitals of morbidity data classified by disoaao 
should not meet inaurraoimtablo di/EciiUics. Theso data would liavo to 
ho recorded and collected by each hospital in aeeordnnco with standard 
rules and then to be forwarded to a central collecting agency. Since, for 
many yoara, some infonnation has boon thus reportod, tlio major in- 
novation would bo the inclusion of tho patients’ medical diagno.sos, re- 
corded in accordauco with a suggested closKillcd list of diagnoses.^ In 
Buggesling tho collection of data on hodpitnlizod patients, iho soiircoB 
of morbidity data to a known and not too high numlior is limited. Tlie 
record rooms of the hospitals aro professionally directed by librarians 
accustomed to similar work and no doubt ablo to take \ip tho additional 
task in a competent way. 

Tho volume of hospitalizod sickness without 8i)Ccification by diag- 
nosis has been known for some years: tho municipal hospitals report 
to theii* central administration; tho voluntary hospitals, if they provide 
care to patients who arc public charges, Jiavo to report to public welfare 
departments, and if they participato in a community drive for tho 
support of voluntary hospitals, to tho fund raising agency. Only pro- 
prietary hospitals are exempt from tho obligation of any central re- 
porting. 

The a priori assumption that tho hospitals' own reports might serve 
as a source of information on disease.^ of patients receiving hospital care, 
is for the present not correct. Most of tho annual reports focus not on 
the patients treated for specific diagnose.?, but on tho servico rendered 
by the several departments of tho institution. In New York City, where 
the Department of Hospitals maintains a wcll-dovoloped statistical 
service, the reports of tho municipal hospitals include data on diag- 
noses. 

A demonstration project, tho Hospital Discharge Study, was iinder- 

* A Cliiaailied L(it of DlaatiOBCS for Ilospllal MotUdlly noporllnE. Wolfnro Counoll PublionllonB 
1030, Volume IX, Reaearoh Durenu, Wolfore Counml o[ Now York Clly. 
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taken by fchoWopk Projects Adminietmtion^and the Reaenroli Bui'oou 
of the Welfare Council of New York City; to explore tlio possibilities 
of hospital morbidity data with specification by diagnosis and the fcoai- 
bility of their collection. This study, made under tho direction of Di'. 
NovaR. Deavdorfi, covered 670,623 discharges, during the year 1033, 
from 113 of the 134 hospitals then in oxisteiico in Now York City.® Tho 
information Rccurcd through tho tabulation and analysw of theso rec- 
ords is used to illustrate somo of tho comments which follow. 

The two main olomonts determining tho need for Iio.spitfll care in a 
community arc variable; that is, the ppoporlion of patients sufTcring 
from specific diseases is not constant and tho need for hospital caro of 
patients witli these diseases is changing. 

The changes in the disease picture of a community mainly result 
from the changing composition of tho population: A docroa.so in tho 
birth rato and an increase in the average ago arc tho main factors, with 
occupational changes lieing a third. In 1000, 30.7 per cent of the popu- 
lation in Now York City wore under 15 years of ago and 2.8 per coiit 
over 05; in 1940 tho corresponding figures wero 10.8 and 6.B per cent, 
respectively, according to tho data of tho Bureau of Vital Statistics 
of the New York City Doparlment of HoaUh.^ 

What docs such a change in tho ago composition of the population 
moan in terms of disease? Certain communicable diseases, such ns 
scarlet fever, measles and diphtheria, arc recognized to bo tho cla8.sic 
childhood dificaecH. In addition, such conditions as, for inatanoo, 
rheumatic fevor, mastoiditis and otitis media, arc most common among 
the younger ago groups. TJio Hospital DUchargo Study, roferred to 
above, shows foi‘ Now York City among the two ago groups of early 
life (under 6 years and C to 14 years), 362 and 199 discliargos with tho 
diagnosis of mastoiditis and 366 and 79 with otitis media per 100,000 
of the population in these ago groups. These acute conditions have a 
very small incidence in old ago, namely, 24 and 17, rcapecUvcly, per 
100,000 persons of 65 years and over. 

Among hospital patients of 65 years of ago and over there wore per 
100,000 population of this ago group 1,040 discharges with the diagnosis 
of malignant neoplasm, 798 with cerebral hemorrhage, 2,535 with car- 
diac disorders and 2,110 with vascular conditions. Thoso few examples 


* Worif Pfojocl* AcIrnlnlnlraUnH of tho City ot 'New York, O. T. No. 05-1-07-21 W. P. 0. 

• Iloipilal Diicharoo filudv, An nimlyaln of 070,023 pnUonlH diaclnirRcil from liospUnls In Now York 
Ci(,y In 1033, by Novft n. DonrdorfT, Pli.D., and Mnrln V'rnonkol, M.D.. Volumo I, “tfoBpitalfi nnd 
HospUnl PftUonU in Now York City" (In prens), Volumn 11, "llospllnllsod lllnosB in Now York City," 
ond Volumo III, ‘noporlinK of IIIiiobs by noapUals” (in propnrnlion). 

'Quarlcrlv SvlUliu, Dopnrtniont of Zlenlth, City of Now York, Volumo IX, No. 3, lOJl. 
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may sufTico to abow the changOH in tin*, diacnao picluro of a community 
which parallel chanRca in Uuj urc rtmipciwlion of Lho poijulation. Cur- 
rent knowledge of the prevalence of diacaws within given ago groups 
is the first atop for a proper preimratinii to meet the need for care. 

The second incoiiHtniil factor in the picture in the (.‘hanging need for 
hospital bed care for particular diHcaacw, The deinnnrl for hospital beds 
may be offcclcd l>y new liierapeutic nu*asun.‘H; the. nwilch from aurgical 
intervoution to radiation in the (rcalniciit of miilignimt lu'oplasms of 
selected sites, for iiiHtnnce, has reduced tlm amount nf hospital bed care 
needed by cancer patienlH. To changes in llnj volume of hos- 

pital care needed, knowledge of the occiirr(‘uc(» of the underlying dis- 
GOBCS ia a prerequiHitc. 

Changes in the need for hospital i)ed earc? may also result from the 
adoption of new policies. Hospital bed care is only one metliod of caring 
for sick people, It is not alwaya lho most n|)propriato one; it is ex- 
pensive and patients, cspoeially old, chronicivlly sick j)(irsoj)9, are fro- 
quontly unwilling to ntay in tlic hospital for cxleiided periods. Cave in 
institutions such oa liomcs for Uie chronically sick, homos for lho infirm 
aged, or convalescent lionios is more ccoiiomie to the community and 
often is preferred by tlio patient. In many instiun^CH, ijistitutional care 
of patients with clironic discaflos or of convalescent ])aLi(mls can bepre- 
V(5QtQd or curtailed if social work planning ImHocl on tho knowledge of 
the existing demand provides an adequate Hup)}ly of (jxtra-inHtitutionai 
care. Visiting nurse scrvicc.s and viHiling hou.sokee.))f‘i' services, supple- 
mented by medical supervision, may bo tho tools u.sed in hucIi a pro- 
gram. But any planning for those flor\MCC8 must 1)0 based upon knowl- 
edge of the occuri'onco and dmtrilnition of tho underlying diseases. 

What type of information can bo expected from data on hospital 
morbidity? Five problems on which tho study of hospital discharge 
data threw some liglib may bo cited as examples. 

First: What arc tho diseases found most frequently among hospital 
patients? 

Obstetrical work, which is not a fight again.st disease but constructive 
health work, according to the data of the Iloapilal Discharge Study, ac- 
counts for a larger share of Now York City hospital patients than any 
other condition. Among lho 670,023 diHcharge.H, the 69,084 delivered 
women and the 68,607 livo births amounted to 20.6 per cent of tlio 
total diachargea. 

Tonsil conditions with 08,384 disoharges, or 11.9 per cent of the total, 
were the second largest single item. Approximately 17,100 cases, or 3.0 
per cent of the total,, wore diagnosed os acute appendicitis; 16,008 cases, 
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or 2.8 per cent, as tuberculosis, and 10,302 cosch, or 1.8 per cent, oh 
inguinal hernia. 

The second qucj.stion is; What is tiic oecurrcuco of various disenaos 
when the data arc analyzed by box, age and color of the hoapitnl pa- 
tients in relation to blio total popiilalioii of tho jsainc sox, ago and color? 

If the iiumbor of fcmalo imiionls whoso hospital slay was caused by 
childbirth arc eliminated from the figuroH, male hospital ])aticnts form a 
slightly higher proportion of tl\c total tlian did the females, namely, 
53.8 per cent. This is caused l)y tlio high occurrence of prcpondorautly 
"male conditions”; 08 por cent of the 21,302 patientH with fracburca, 
79 per cent of the 13,424 with licruias and 86 per cent of tho 15,576 
with alcohol poisojiijig.s were male. 

The importance of tho age data has already been stressed above. 

The distribution of tho discharge.s by color sliowa 71 whito hospital 
patients per 100,000 white population, but 126 Negro hospital patients 
for the coiToapoiuling population group. Tuberculosis and venereal 
disoosoa contribute to the excess of hospitalized Negro patients with 
16, 2j 31.8 (syj)hilia) and 22.1 (gonorrhea) per cent of t)io total coBes 
roapoctivoly. Ulcoi', scarlet fever and diabcic.s inollitii.'} are some of ilio 
diseases for wliicli Ncgi-ocs are less frequently liospitalized; Negroes 
constitute 3.8, 4.8 and 6.0 per cent of the total cases respectively. 

How greatly does tho length of stay iu a hospital vary with tho par- 
ticular disoaso? This third quoBtion is important to any planning, An 
estimate of tho number of hospital beds needed must bo based on tho 
distribution of tho clays' care needed by jiatients witli various condi- 
tions. Long as well a.s sliort hospital stays wore caused by acute as well 
as by chronio conditions. 

The data, moreover, sliow to what extent the amount of hospital care 
needed by patients with a given diagnosis depends upon economic fac- 
tors. For some diseases, patients can be discharged at an earlier period of 
convaleaccncc from voluntary hospitals than from municipal hospitals; 
for instance, 75.0 per coni, of the acute aiipcndicitis patients were dis- 
charged from voluntary hospitals after a stay of 8 to 14 days but only 
44.2 per cent of tho, so in municipal hospitals were discharged so early. 

What is the mortality rate among ho.spifcal patients, is a fourth 
question. 

The mortality in hofipitals of patients covered l)y the HospUal Dis- 
charge Study wag 6.6 per cent of the total. Tliis rale for all diagnoses 
hides raic.s for Bpocific diHon.sos which range from 0.7 fo]‘ obstetrical and 
some gynecological conditions to 49.8 per cent for sopticomia aiid 00,9 
per cent for peritonitis. Tlio deaths in hospital? cover only 42.2 per cent 
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of tho total cardiac deaths in the city but 100.0 per cent of the deaths 
caused by epidemic cnccphaHlis. 

Planning for adequate medical and nursing enro should tako into 
coneidoralion tho fact that patieuls with Borao disciwcs arc tninsforrcd 
to hospital cai'o in im oxtromo couclition ami Lliat LIiohc with otlier dis- 
ooflGS often stay in tlioliospitnl for weeks autl months u/>til doath cornea, 
Fifth and last: Gan hospital facilities he \)hinnecl in accordance with 
tho population of an area? 

The planning for certain community facilities such as schools, 
oliuvcliea and rccrontioiial fnciUticH, is basod on tho rosidcnco of tho pre- 
sumptivQ cliontcle. It might bo expected that planning for hospital care 
follows a similar pattern, that tho "noighljorhood hospital” should bo 
the rule. The Hospital Discharge Study flliows, however, certain un- 
expected factsi People do not necessarily go to tho hospital located close 
to their rcsidoiicc; even if tho neighborhood provides HufTiciont hospital 
faoilities, they migrate on n city-wklo scale, In New York City not only 
neighborhood but oven borough boundarie.s nvo cliBrcgardcd. Migration 
of this type is more common among the patwinhs of voluntary hospitals 
than among tlioso in muiucipal hospilaln, hub it cxiats in tho latter 
group too. Tho fact that personal reasons fuul not tho availability of 
proper local hospital accommodations influonco a patient^s clioico of a 
hospital is best illustrated by Iho following oxamjdc: Health area 69 
in Manhattan has within its boundaries six gonoral and ono special 
hospital, somo of thorn of a nation-wide reputation, with a total of 
1,34B beds. Tho area has a population of 14,266 iiorsons, 2,748 of whom 
needed hospital care during tho year sludiccl. Theyo 2,748 persons went 
to 73 hospitals all over Now York City; only 665 of thorn wont to the 
seven institutions if the area. 

Planning of health facilities for tho population in tho f uLuvo will have 
to consider tho hospital no longer oa an institution per so, but adminis- 
tratively, as a link in a chfiin of health services, and, goograjdiically, as 
but ono part, though an important part, of the regional health sorvico, 
If and when plana, which coordinate fnebitutional bed care, out- 
patient care, health education and other weapons of aiclcncss preven- 
tion, are realized, tho somewhat chaotic (low of patients will coa-se and 
give place to organized enro on regional principles. Tlio first condition 
for a successful planning of thohoaltli sorvico of ilm futuro is Llio knowl- 
edge of the strength of the onomy ono will havo to face, that is, the 
occurrence of diseases in a given population, 

In summary, regularly reported data on tho major causes of illness in 
a community are important; 
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fn'l To show tho clmiiging need for medical, nursing Mid hospital caro, 
rosulting from improved methods in preventing and curing diseases, 

and from the changing ogo composition of the population; 

(b) To show the needs of groups of tho population eharnctorizcd by 

Bpecial demographic and economic features; ond 

(a) To aid with tho preparation and maintenance of a moslei plan 
of medical, nursing and social eare for the sieli in a community a need 
that becomes more and more urgent since chrome conditions, with ong- 
range and complex needs steadily gam m importance m tho total dis- 
ease picturo of tho population. 
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I NDUSTRY littfl long followed WiiIUt S. GilTord'H dictum tlint “Ilu.sincas 
mftimgemont Ib hawod upon fncLs.*' And tlic "faclH" which tho ordi- 
nary buBUiCHH oxccuLivo in concerned with cJUi ho d(!H(n'il)e(l nw ninety 
per conb internal nntl ten per cent exlcniiih Tcachci'H and writers on 
busincsB Btatistics, on the other hand, have not yet coino around to this 
understanding of the rolo which HlatiHlics phvy in Ll»c actual manage- 
ment of a buainesa firm. In contriusl with the luisincss executive's point 
of view, tiro statistics and data that lenchers and writers deal with can 
be described os ninety por cent external and ton per cent internal. Thus, 
ib can bo said that bufliiicas staLiHLicH is not now fully meeting tho 
business man's specialized needH in tho Htnlislical field. 

For some time Lhero hoa been n growling recfjgnition in academic 
cirolea that tho ordinary liusincoa slatiatics course does not hridgo tho 
gap between sbatiatical tGclnnqiic nnd the actual \iko of Htatiatics in 
business. Professor Thoocloro II. llrown of Harvard Univorsity warned 
against tho diapariLy botwcon tho “prcncliing” and “practicing’’ of busi- 
ness statistics at a meeting of tho American StatiKli(;al AKKOciation in 
Bocombor, 1030. On this occoaion ho ntatcc) tliat ))ua)noHs Btatistics 
ooui'SQs have boon of little ossiatanco in nolving tho Hpccific problems 
that are actuolly faced by tho average businosH man or liy tho young 
man iu the position in which he will start hiu liUHincss career,^ 

More recently tlioro have boon other indicatiouM Diat lliis flliortcom- 
ing is being recognized. Writing in the lO-lO Summer Number of tho 
Harvard Business HevieWy in a pcnotrnling and sagneious article, “Sta- 
tistics Takes a Second Breath,” Professor Chai’lc.s A. Bliss reported tho 
result of hia analysis of aovonfccen i-eccnt .statistical toxtliooks, concern- 
ing which he stated, "It is very doubtful if Huch an array of outstanding 
(statistical) books, over appeared in so short a period boforc,” In his 
analysis of the contents of these books, Ih’ofc.ssor Bliss took painfl to 
stress the significant fact that in only one book, lliggloman and Fri.sbic, 
Business SlaLisHcs (McGraw-IliJl Co,, New York, 1938) is material 
presented relating lo actual statistical practices involved in tlio inlornal 
management of an individual business firm. 

Another indication was noted at a discussion mooting of tonchci’s of 

• A paper presented at the l03rd Annual M ooUiikoI iho AiDDrioDuBLnllallonl ABaooinlioiii New York, 
Dessznbor S7, ISdl, 

> This Journal, Vol. 3i, No, 200, June 1030, pp. 200 and 303, 
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sfcatiaticfl held during the Annual MoolingB of the American »Stati«tical 
Association in rhiladelpliia in Dcecnibcr, 1939. Hero t!\o qucHtiou was 
raised as to wlicfchor or not more atLcntion should bo given to internal 
statistica in college buHiiicsH siaUHtlcs courflc.s. According to the testi- 
mony of tlie representative group of teachers present at this meeting, 
tlic use and apiDlicntion of ntatinticH in actual businc.Hs management arc 
seldom, if at all, incorporated in the average business statistics course. 
In reporting on the conforence in the Jhilleiin of Uio American Statisti- 
cal Association (May, 1939) Profc.saor J. Jl. Stockton of Tcxiw Uni- 
versity summarized tiic 0 {)ini()n of iho.se )>rc,Hi)Ut wlion lio sahl tlmt 
''This ropresenta an important omission in tlio offerings in strictly 
business .stati.stic.s.” 

Hero ia a rich field awaiting cultivation. It is related to statistical and 
accounting techniques on the one hand, and to managemeiifc tlieory and 
practice on the other hand. Tlio area can most properly be cnllod 
"Management Statistica. ” 

It covers that field of staliBtical activity involving the analynis and 
use of internal operating data in apccific departmonta and functions of 
individual biisincfi.a c.sLabliahmcnt.s. It w primarily t)jo tcclmirjiio of 
collecting and analyzing management facts for the purpose of solving 
and controlling maiiagomont prol>lom.a. 

Business statistica courses arc not filling the need for training in this 
field. At its best, Iho ordinary bu.sinoa.sNtaljslios coiu’so is an adaptation 
of the more simple and clcmcntniy statistical tcchniquca to a paeuclo- 
business setting based largely on general busincs.s and economic data. 
The average business statistics course now conducted providos no in- 
sight into the application of atatiatical and fact-finding locliniqucs and 
pi'inciplca in actual management practice. It bears little rclationalup to 
"statistics in business.'^ College atudenta in business administration go 
out with little or no approciiition of the nature, and use, and valiio of 
management facts in the actual internal administration of an enter- 
prise. The statistical profession aa a whole, slatiaticians, teaolicra, and 
writers, have virtually ignored the entire field. 

The development of the field of Management Statistics will have to 
start from scratch. Teachers will have to prepare themselves in the 
field, Problem material mu.sfc be developed. Literature in the field must 
bo oncouvaged, and textbooks and courso syllahi prepared, And pre- 
ceding nil this will have to cojno a framework, or cla.s.sification, wliich 
can bo used in sorting out and placing in logical position the various 
principles and practices as tlioy are uncovered and explained. 

The most important requisite i.s teaching leadership. To a large ex- 
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tont, tcttchoffl of busincHfl ^lalialica have buen unaware of Maiingomonfc 
Statistics eimply liccause they have failed to keep in Loueh with the 
actual rolo played by HtuLwUcB in laiHiucss. They liavc boon smootliing 
out curves of hypolbotical busineKS indices, wbile llio Inisincss man has 
boon trying to smooth out curves of niaebiiie loads, price lines, inven- 
tories, and bho like. The nwilL is tlmt llie Rtudcnl, of so-nallod inisiness 
Btatiatics rccoivca nolUior lish nor fowl. The stalistienl Llioory ho gets 
is aupcrficial, and tlic appliculioii of slatistieH to internid management 
is virtually non-cxiaLcnt. 

Tlio obvious answer is tlmt biimncoa HlAlintieH lonehers must re-estab- 
lish contact witii store and factory, witli office and waroliousc. Furthor- 
morOj this contact must lie of n special nnliire. An oeciusionnl plant visit 
is not onougli. They must go into the vtirknm ilepnrtinents of a business, 
BQQ how tho data originate, uiidcralmid the unilH of metwui'o and the 
technique of recording the inforinalion, and ihon follow them tlivough 
various levels of authority and uao and detail until tliuy emerge in tho 
form of a control report for top inaimgemcnt. BerauRo one is dealing 
here with tho very nervous systom of an individual buHincsB and with 
the confidential data which this implioH, no mere H])()aking acciuainUnco 
with industry will sufTico. Thoro must be a real inergiiig of interests nud 
doairoB on tho part of liusincsa manngemont uiul Loatdicrs of statiatica 
based on mutual understanding and dcHiro to contriliuto Bomctliing 
of value. 

Tho business man liimsclf Hhould liclp if llio fiokl of Management 
Statistics is to bo adequately dovolopcd. Hie moHt important contribu- 
tion. is to cooperate with tho academic and in’ofo.H.4ional world in supply- 
ing facilities for basic invostigaiions of Management StatiRtica. 

He can also cooperate by helping to dclcrmino the direction hi wliicli 
attention should bo given to the field. Every excciitivo wortli hia salt in 
business today must roly substantially on Btatistical records, reports, 
and analyses for knowledge of his own buflincss and as a-basis for hia 
plans and proErams, The business man knows best his needs for control 
data and how the facta are gathered and analyzed and presented. For 
these reasons, he can bo of considorablo value and help to tho researcli 
worker in. analyzing this managomont nervous flystom to find out what 
it consistfl of, how it operates, and how it can bo most crfcctivoly used. 

The development of literature in the field is an important need. Of 
the many different oatogorios of Managomont Staiisties, inarlcofc sta- 
tistics, and sales forecosthig and, to a lessor extent, personnel sLati.slics, 
ate the only types covered in present-day business statistics courses and 
texts with any degree of complotoncas. In accounting literature there 
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exists mucli of valuo dealing 'with that important branch of Manage- 
ment Statistics related to budget and cost statistics and reports. How- 
ever, until the many aspects of Management Statistics can bo liroughb 
togotlior in one literature, little progress can bo raado in formulating a 
body of theory and practice in thia field. 

Management Statistics should i)o recognized now ns a definite branch 
of the statistical profession. This field represonts ono of tho most im- 
portant tcchniciucs in prcHont-day buBLucss management. 

Tlie modern business man biifios his dccisiouB onfacls. In one sense 
his staff organizotiozi exiats for Die solo purpose of supplying those facts 
in usable form. Without a syBlom of organized fitatiatics and reports, 
management would be paralyzed. There could bo little delegation of 
authority without Management Statistics. In fact, tlie effectiveness of 
a firm is largely dependent on the clioico and use of management sta- 
tiatioa and aiifllyflc,s which keep tho oxecutivo adiu.scd as lo liia course 
and his route. Yot little recognition hn.s over been given in professional 
and academic oivclcH to this important field. 

Full undoratandiiig and utilization of Management Stalistica is os- 
pooially nocesaavy in a period of intense buBincBs activity and expanding 
oporationa. Under auch conditions, personal ovovsighl of tlio many and 
varied aspects of innnagoment is next to impossible. Decisions must bo 
made quickly and accurately and it is absolutely essential tliat the 
executive have all tho facts at bis command, properly analyzed, )nto> 
pretod, and presonted. 

From a vocational standpoint, training in the nature and scope of 
Manngomont Statistic.^ would pay almost immccliato dividonda. Moat 
college graduates starting out in business must work to a considorablo 
degree with records and roports dealing with various phases of a busi- 
ness. A pensoji wlio )ms viewed tho entire field of Mnnagomonfc Sta- 
tistics and is familiar witli the nature and use of management records 
and reports is bettor qualified right from the start to display that added 
ability whicli marks him from tlie rest, thus laying tho foundation for 
future executive success. One of tho best ways of getting ahead in any 
organization is to display the ability to handle figures well, and to ob- 
tain and present effectively information on any type of management 
problem. After tho basic traits of knowledge and judgment, thia ability 
doponcle largely on a familiarity with Management Stntisticfl. 

Furthoviuoi’o, attention to the field of Maiiagoinont Statistics would 
improve the use and value of management statistics tliomBoIvcs. There 
are instances in almost ovciy company whore reports and statistics are 
compiled in groat detail by ataiisticat departments without any ono 
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finding any hbd for the figujfft lliiiH priJimrod. Mr, Emil Iloofsos long 
ago flummed up the siluttlittn by Haying that, '‘Uiiforliinatcly, in too 
many busincsacH, tlie ewH'ntiveH nro not HtalwlieiniiN, and the statis- 
ticians nTQ not businCHR men.”* 

BuBincRs oxfiCiitivcR themKclvcn Itiive not evoii iKigim to utilize tho 
full potcntialiticH of WanagomenL StalwticH m iiiHlriuneiitH of (Lilmiiiis- 
tration and conlroi, Of noUTHo, itiBnngi'mi'iit HliUiMlicn and i'0])orts do 
not tako the place of ability and jiulKmeiiL, Init tluty lire vital requirc- 
montfl for tho ciTcctive iwo of ability ami juilniiKMit. Tliey are the 
methoda of communimtion, Lho meaHnre.H, niid Li> a large extent, tho 
means of interpreting liapponiiigH without wlmdi ability and jutlgmcnt 
would bo rendorod impotent. 

An auiomobilo will not got one to a doHtination by itHclf. Only when 
tho vohiclo is used properly will it proceed to its goal. Anil the bettor 
tho vohiolc and tho boiler trained tho chauffeur to operate it, the more 
plooaant, safor, and auror will lie the jounir.y. By the aamo token, a 
Bales analysis, or a production report, or a budget Htiitoinont lying on 
an executive’s desk, will not mid one iota to the effoetivo iimnagemcnt 
of a firm. Only when the facts iKuw disclosed are u.sod by the cxccutivo 
will an advantage bo gained. And the advajitago will Ijd gi’eator by the 
same moaaurc that the report is effectively prepared and that tho oxccu- 
frivo knows how to obtain tho utmost value from tlio data presented 
in the report, 

> MiMrliilnfl ojul Vol. V|1I, N«. ft, pj». 21 . Decoinlior 21). 102(1, (Alfin cllod in Bnundors 
And Andononi SiMinOM Srporii, Ist Ed., MoOrov-Ililli New York, 10211.) 



THE MYTH OF THE SECURITY AFFILIATE 

Dv Gbohoe W- EnwAnns 
CoUtge of the City of fiew York 

T he decade of the thirties witnesHod the legal (livorcc of investment 
from commercial banking. The Dnnking Act of 1933 forbade in- 
corporated commercial banks from oporatiiig so-called investment 
affiliatca and forced private banka to abandon either their deposit or 
their Bocurity operations. The Act sought to convoii the fiincLioji of 
American banking from an integrated to a specialized typo. 

This legialation rested on the Ijclicf that financial institutions com- 
bining both commercial and invastmont oporations woro ngainat public 
interest. Tho hearings conducted by Oongrcs.sional committees dis- 
closed irregularities and abuses by the afiiliates and by the private 
banks extending batli inve.stmcnt and commercial credit. Subsequent 
financial literature, u.sing the hearings ns source maLevial, has uniformly 
condemned integrated banking. In consequence tliis typo is anathema 
to tho general public. And yet the hearings did rot face the funda- 
mental issue of comparing the securities sponsored by integrated in- 
vestment banks as against those floated l)y specialized investment 
banks. Save for a fragmentary table, furnished by a bank and not by 
tho government, tho hearings* did not oven show ilio classoB of socurltios 
floated by the various types of investment housc.s, Tlie hearings pre- 
sented no statistical analysia of the rolativo mavlcct results of the so- 
ciu'itioa -sold to tho public Iry the non-a/niialos a.9 comi>nrcd with those 
sponsored by tho aiTiliatoB or by tho private banks. 

This article^ undertakes a comparative analysis of tho domestic cor- 
porate bonds flonlod by tho various types of inve.stmenfc banking insti- 
tutions. The analysis includes 2,633 bonds with a par value of 19,621 
million dollars which provide a comprehensive base for deriving con- 
clusions. These were all the bonds outstanding at the cud of 1936 on 
which complete data could be obtained.* These bonds are studied in 
relation to tlie various types of sponsoring investment banka. They are 
first grouped ac, cording as they arc (1) non-affiliates or those performing 
no commercial banking operations, (2) affiliates or those structurally 
related to incorporated commercial banks, and (3) private house.'? or 

‘ Jlcnrinet oh Die Operolion 0 / ffalionnl and Prderal HcKnr Hnnkiiio Synlcin, Pni'l 2, pp, 2D8-DD. 
Unilccl Slnloa nmikiiiK nnil C‘iirrciicy CommlUco (Sonnlo) 7 ]hI CoiiRrc^a, 2r0 Bcasion. 

^Tlto oonoIUBloDfl in ihin Blucly do noi apply lo Hliuroti, forclipt corpurnlQ or doincnilo or lorolun 
eovommonl bomls Iloalcd by Urn liivcatmoiil Imiilca. 

' This nnnlysiR Is psrl of n lorRor nlndy Inkuii onrly in 1038, mid llio end o( 1030 ^vn8 tho Inloat 
dslolor whiolknnminl riRiircs ware nvnlinblo. Tho study omlllcd nil bonds issued ailor tliQllQiikinR Act ol 
1033 wont into oporntlon. 
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uniiicori>oralcd liouac^ ciirjikchI in lioLh dopimiL nnd HccuriLy banking, 
Thoao banka aro furtlicr flrt.H.sifierl by aiw*, ita largo and Hm(iU. Tho largo 
banka include all Ihc major invcalmciil, lionaoH in tlui period beforo the 
passage of the Hanking Act of 1033, nwliaU^l by tlin irnlLS/rcci Journal* 
ill iba compilalion of accurity floUlioiiH for Ibo yoarH from 1027 to 1032 
inclusive. Tlio small bankfl incbulw nil the remaining fuuineial insti- 
tutions. 

UELATIVK IMPOUTANCB OF INTKOUATED AND 

8t'Ec:/Ar.tsEri invbhtment ^^A^•Kr^^(i 

Tho grcnlcr part of the rorporule liendH iviw HpniiHored by non- 
afBliatcs (Table 1). They Hoalcd twe-lliirda of amimnt of boiidg, 
private banka a fifth, while Uio aflilialcH necounled for less than a 


TAiii.i: I 

AMOUNT OF COaPOUATE IJONim FLOATED HY INVESTMENT JJANKB 
(Per Mni of (otol ammuil of lK>niU) 
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2,001.6 
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10.00 

■nm 
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1,037. a 
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81.17 

18.83 

lOtt.M 

110,621,8 


Bevonth. Tho affiliate was theroforo Uio least imjiortunt institution in 
the new corporato bond market. 

The largo houaoa dominalcd tho corporate bond inavkiil. They ac- 
counted for over four-fifths of Uio total amoimb of bonds in tlio study. 
The largo banks wore fai' more irnporlaul tlian tho small banka in all 
three groups of houses. Tho largo banks accounted for almost all the 
isaues floated by tho private banks, but were relatively lo.gs important 
in the case of the non-afliliatcs. 

There were certain interesting variations from tlic.se total figures 
when the bonds wore separated occording to class of i.ssiior (Table II). 
Bonds may be convoniontly grouped according to isaiior, as utility, mil, 
industrial, real oabate and financial. In tho utility fields the non-aniliates 
were especially important. Tlioy floated over tlu’cc-rjiuirlors of the 
electric light, natural gas, water and utility luilding coniiiany bonds. 
On the other hand, compared to their averngo for bonds as a whole, 
the affiliates had a high proportion in tho weak traction and toll fields, 
The private banks were important only in tho strong telephone field, 

•TToll 51r«el Journal, MbtoIj a2, 1083, p. 10. 



















227 


•The Mvth of tub Security Afp/matb 

where they BpODSored over half of the himncuig. The private bauks also 
had moi ‘0 than tlieir proportionate share of railroad Jinancing. They of- 
fered over 70 per cent of the terminal bonds and over 28 per cent of the 
general railroad obligations. The equipment bonds, due probably to the 


TADLB II 

DISTRIDUTION OP CLASSES OF BONOS ACCOnOlNQ TO INVESTMENT HANKS 
(Par oont of Amount of bonda In unoli o)iUs) 
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fact that they were sold through competitive bidding, were more evenly 
distributed among tiro vnnoiis types of investment houses. Tho non- 
affiliated banks iinanced about two-thirda of the gonwal railroad bonds. 
Of the industrial bonds, the affiliates financed more than tlioir general 
average, but the privato banka loss than tlroir general avorago. Tho 
former finaiicod almost a quarter of those bonds, and the latter only 
6 per cent, Tho affiliates wore important in tho manufacturing field, 
while tho private banks accounted for approximately a fifth of tho ex- 
tractive and the trade issues. Tho small non-affiliatccl banks complotoly 
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doininatccl Uic uiifcrtwui rcni finniirt! fompaiiy niid iiivcatment 

trust bondfl. 

There were also sigiiincriiil varinliuiis in (lie iliKlrihution of the bcv- 
oral clnssca of IjoikIk, aerordliiK to the* liirRC luuJ tliP Hmall houses, In tho 
utility field tlic lurKo housuH arcounled for uu uiuiHually heavy pro- 
portion of the electric light, Irleplume, Inielioii mid lioldiiiK company 


TAlll.H III 

CI-AHHKW OF l«O.Vt»H FlA»ATl-:i» llV lN*Vv:H'rMi;NT HANKH 
(l‘er Mia («»■•! BMKiuiit «if liuidi) 
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bonds, On the other hand, the small houHa^ financed a largo pioportioii 
of natural gas, toll, and water bonds. Tho large houses completely 
dominated the flotation of railroad bonda. Over four-fifths were spon- 
sored by the major houses. On the other hand, tho small liousos gained 
more than their share of industrial financing, particularly service and 
trade companios. Tho small nou-affiliatcs accounted for almost thvcG- 
fifths of the real estate and finance company bonds. Tho minor private 
banka, while financing only a small fraction of tho total ainount of 
bondsj accounted for nn eighth of all the invostnicnt bruHt bonds. 

As a result of these difforont distributions, according bo tho class cf 
issuer, there were variations in tho composition of tlie total bonds 
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floflted by the several types ol iuveatmont banks (Table III). Wliilo 
electric light and railroad bonds iiaturaUy constituted the bulk for each 
type of bank; the porcenLage ranged widely. Almost tbrcc-fiftha of the 
bonds floated by the large private banks were general railroad olfllga- 
tions. Of the bonds sold by the largo non-afliliatcs, the olecU'in light and 
general railroad bojids con.sliLiilod o^'Or tvvo-third.H. These bonds e<>m- 
posed about half of tiie iHsuos floated by the Hmiill non-afliliatcs and by 
the large afliliales, and loss timn half of tho bonds financed by the small 
affiliatca. Almost half of the bonds of the small (>rivatc banks were 
electi'ic light issucH. 

TAltl.K IV 

INVESTMEN'J' IlESULTfl OP UONDS ACCOllDINO TO INVESTMENT DANES 

(Per cent) 
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Each type of bank specialized in a minor field. Tho large non-affiliates 
were iiitorcstcd in financing ulility bolding companies. Manufacturing 
bonds repre-sonted fourteen per cent of the iasiics of tlio largo afBlialo.s, 
while real estate bonds constituted 13 per cent of tho small non- 
affiliate issues and 12 per cent of the small affiliate securities. Telephone 
bonds accounted for 13 per cent of the offerings of the large private 
banks, while the small private banks had a conspicuous proportion of 
investment tru.st issues. 


INVKS'i'MBNT JIBSULTB 

The socoiul ijnrt of thi.s articlo compare.s the market action of fclie 
bonds floated by tlic various types of houses (Table IV). This market 
action is judged by studying the fixed charge covorngc, i:)rico atnbilily, 
default, net return and mcdiiin yield. Covorngo was the number of 
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times that not oarninga wore availulilo to moot the flxocl charges on the 
bond of a corporation. In tliia stuily a Icii-ycar avorngc was taken, and 
ill tlio comparatively amnll nuinhor of casoa wlicre the earnings record 
wma incomplete, oa long a period as powiihle wfw used. Price stability 
was computed by taking Lim variallon between llu5 highest and the 
lowest prico of cacli bond for tho period from 1030 through 1030, and 
dividing the difference by the liiglicnl price. Default was intorproted os 
failure to pay fully and uncoiitlilionidly tho intorost or principal of tho 
bond. These tesU were applied to nnch bond Hoparately and so Iho 
results refer to the number of the Ixnids of eueb typo of bank and not 
to amount, except In tho ease of default wliero both number iind 
amount wore used. Tho net return was computed from the issue price, 
maturity and coupon of cacii bond. Tliia not return was used as a basis 
for judging the quality of the bond at the time of its ofTering to tho 
Invoating pulilic. In general a high net return on a lioncl indicated poor 
grade, while a low not return rcllectcrl good cpiulity. Tho median yield 
wtw tiio yield to maturity of the iniddlo group of lionds when ranged 
according to numbers and in the study the end of December, 1936, 
woa taken aa tho basic dato. 

Thoro was practically no differeneo in tho InvcflLincnt results of tho 
bonds floated by afliliate and non-afliliato banks. In fact there was a 
remarkable uniformity in the market experience of tlieso two groups. 
They both showed tlio samo coverage of LCD times, tho same price 
range of 60 per cent and almoat the identical percenlago of default of 
30 per cent for tho total number and 21 and 22 por conb for tho total 
amount. Tho bonds of tho private* banks wore far superiov in overy 
respect. Tho avorago coverago was higher, limy were moro stablo in 
price and the porcontago of default wos far Hinallor at only 11 per cent 
for the total number and 0 per cent for tho total amount. 

There was a significant difference between tho bonds of tlio large and 
of the small houses. The bonds of tho large bunks were much better 
than the issues of tho small banks. Tho coverage on the former was 
higher, their price was somewhat moro stable and tho percentage of 
default was much lower. Tho superiority of tho bonds of tho large 
houses is confirmed when they arc studied soparatoly according to each 
type of bank, for in almost ovoiy coso tho bonds of tho largo lianlcs had 
better coverage, steadier prico range and amnllor porcontago of default. 

The above conclusionB on coverage aixi confirmed l)y a study of tho 
separate classes of bonds (Table V). This aunlysia is necessary, since 
coverago varica with tho different clnsscs of bonds. Thoro was no pro- 
nounced difference in tho coverage of tho various classes of bonds 



231 


• Tub Mmr or tub SKConiry Afwi.iatb 

floated by the iioii-affiliatc and the a^^lUatG boiulH. The traction^ utility, 
holding and real estate bonds of the non-nlFiUntes wore somowlmt 
better protected, wldlo tlie olcclric light, railroad and manufacturing 
bonds of tlio affiliates Imd slightly bettor coverage. In every ease the 
bonds sponsored by the private banks hod decitledly stronger coverngo. 
This was true of the cleetvie light, telG)))ioiie and mnnufaoLviring Ijoiids, 
while only tlioir traction bonds woro woiiker. In the greater numI)or of 
coses for each class of bond, the largo iiouscslmd Irotter i)ro Lection than 
the small concerns. Specirinally 11 of tlio groups of bonds of the largo 
houses had l)oLtor coverage os against oJily 4 of tho .smaller liouso.s. 


TAnrj2 V 

COVERAGE or CLASSRS OF liONOa riX)ATED DY INVESTMENT HANKS 
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* Infuniolofit uiimbor ot bondii to ovotualo oom|>u(ftlion. 


A study of tho not return and tho median yield shows certain iu- 
tero.sting foatiires, Tlicro was practically no difloronoo at tho time of 
issue in the quality of tho bonds floated by tbo non-affiliates and tho 
aifiliates. Tho not return on both thc.so groups sliowod very little differ- 
ence. Thare was a spread of only two points between tho not roturn on 
the largo non-affiliate bonds and tiiat on the largo affiliato bonds, only 
four points between tlio small non-affilialos and tlio small nffiliato.s, and 
but four points lietween tho total afTiUatcs ond tho total non-affiliates. 
The quality of the bonds of the private hanks was much liigher than 
of those of both the non-afriliatcs and the afiiliates, Tlio bonds of tho 
private banks sold on a yield of 00 points lower than those of tho 
affiliates and 64 points lielow tliosu of the u«n-a(lilialcs. 

Tho bonds of tho large lianka wore of lietter grade tlian thoso of tho 
small banks. Tins condition w/i.s Inio of all Ihi'oo types of banks. Tlio 
large non-affiliate bonds were 35 points below tho issiui.s of tho sinall 
non-affiliates; the bonds of tho large afTiliatoH woi’o 29 points lower, and 
the largo private banks, 31 points lower. Tho total bonds of tho largo 
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bftiika wore 41 ])ointfl below lliosc of llio lolel for tho email banka. The 
bonds of tho large houBOJi l)ro«glit more favornl)Io results to tho Invest- 
ing public than tlioRO of tlic finmll houaoe.® On the one Imndj the Isauea 
ot tho largo nonralfiliatoH, the largo affiliatOH and the major private 
banks, nil showed not retiirnB the median yieldn, whilo, on the 
other hand, the bonds of Iho small nou-nniliates, small affiliates and 
minor private banka till evidenced net returns below the median yields, 
In tho COSO of tlifl small iioii-affilialcH and amall adiliatca, the return at 
date of iaaiio was lower than the jncditm yield indicating heavy losses 
to tho investing [jublic. 

In conclufliou this study shows Hint there is no statistical foundation 
for the belief that specialized banking was Huperior to integrated bank- 
ing. Thero waa practically no difference in the investmont results of the 
bonds of non-affiliato and affiliate banks. In fact, tho bonds of the 
private banks perlonning both commorcinl and investment operations 
wore superior to thoso of tho non-affilinto and nIBliato banks. It would 
scorn thoreforo tliftt tlio Banking Act of 1033 separaiing commercial 
from invOBtmcnl banking did not vest on factual foundation. The bclW 
in tho utter financial depravity of intcgralGd as compared with special- 
ized Investment banking is a myth and not a legend. A legend at least 
boa an oloment of historic truth. 

* Tliii Irond may bosDon by sliidylng lh« not return In rolnlion lo llio moUlnn yield, Tlila rokllon- 
ship slioffB In n Ronornl wny wlictlior Uioborub lu n Rruiip iinve npprocintod or doriooinloO In value from 
Ihelr dnle ol ieaua. A not Nlurii nbovo ilio medlnn yield ImllcAtofl llml Ilio urour ol bniida hnvo upprcol* 
aUd in valuo nnd llinl tbo InYMlIng public liiui Ruincd from tbla group. Ooiivcrtely n iiol rolurn bolow 
Ihe modlan yield moane Hint the greup \\u dopre^nlQd In vnluo nnd tlml lliD Invcelliig publio boa lost 
on Ihe sroup bIdoq Ihe dale ol oflorbg, 



THE APPLICATION OF THE THEORY OF LINEAR 
HYPOTHESES TO THE COEFFICIENT OF 
ELASTICITY OF DEMAND 


Bv M. A. GinBiiioK 
XJ, Dtparlmcnl of Agriculture 


ippnoxjMATioNB to lliG Btundarc.) error of fcho eocITioioiit of elasticity 
A of domand wore givon in Huh Jouunai^ by Hciiiy ScluilU^ and 
Jacob L. Mosnk.® In n more recent ihsiio of tliiH Jouiinal, IL Gregg 
Lewis* has shown that under certain condilioiiH, the distribution of this 
coefficient can be nppi'oxinmled by the normal curve. 

The difficulty in applying the rc.suUs obtained by tho above authors 
to any given problem is that both the standard error fonniilac and tho 
distribution involve population pnramclcra whose values are seldom 
known. The substitution of sample cstimatc-s for tlicso pnramotors is 
from a theoretical point of view a doubtful procedure, especially if tho 
oatimatea are based on a small sample. 

Hero it is proposed to deal with tho cooflicient of elasticity of domnud 
from the point of view of tho tlieory of linear hypotheses. Tho statisti- 
cal infcroncos drawn concerning this cooflicient will not depend on any 
a priori knowledge of tho values of population paramoters. 

In tho following diacussion it will bo a.sauinod that tiro mean or ex- 
pected value of a uorinally dwtributed quantity variato X\ is linearly 
related to Ya, Xt, • • < , Y*, where Xt ia price and Xi, • • • , Xk fti'o 
other variables. More apocifically, it will bo as-sumod that for given 
values of X3 to Xi,, Xi is normally distributed witli varianco r’ and 
mean 

Yi = /3i d- PiX% + . . . PkXk, 


where /3i, /3a, ■ ■ • , are tho population rcgrc.Hsion coefricionta. 

Since for a doraand function dXi/dXt is negntivo, tho partial co 
efficient of elasticity of demand ij will bo defined ns: 


dAi X2 — PtXi 

0X2 -h 02X2 -!-■■■+ 0 t:Xk 


( 1 ) 


Suppose that a sample of N indopeiulont ob.servatioiiH has boon ob- 
tained on tho quantity vnriato Xi with eorrosponding obHtu'vatioiiH on 
the variables X2 to Xk. On tlio basw of tho infonnaCion Kupplied by tliis 
sample, tho following statistical probloinn may be l aisecl; 

' ’The Slrindfird Error of Uio Coefaofont of ElAHllolty of Domnnil,'' Mftroh pp. fll-00. 

‘ 'Tho Loival ScjunrM Slnndnrd lirror oI Iho Coeniolanl of KtuiUcily of nemnnd," Juno 1030, pp, 
as3-30i. 

' 'Oa llio DUlribullon of llio Pnrlfnl Elulioily Coainoioiit,* Bcploinbor lOU, pp. 413-110, 


233 



234 AMF.niCAK Statibtical Association • 

Problem I; Kslimato the cln^sUcily (if dcmmul ?) for n.SHigncd values of 
Xi to ATn. 

Prolilcm II: Test tho liyiMilliosiM lluit v—vaivti being a definito num- 
ber) when Xi to A’l.. have koiiic; asslgnud values. 

Problem HI: Pm given valuea of AVA'j, ' ■ ■ , A't find fiducial ILmitg 
for Tj. 

Problem lY'. For given vnluea of i;, A'j, • • • , A*, find fiducial limits 
for A,. 

Estimating the ckisficifj/ of (kmnnd. 'I'Ikj proiilmu of estimating tlio 
coefficient of elfiHlicily of clemmiil in (iHimlly answered by sub.stituting 
for tliG ^'a ill formula (1) tlio eorrcspoiKling least .Hquiirea regression 
cocfTicicnta, and for Xt Lo A* the -siiecific values iissigncd to them. Tliis 
method yields ft maxiiuuui likirliliood cRfimate of ij. Tliis follows from 
the fact that a maxiirmin likelihood eHiimula of a function of popula- 
tion parometora ia equal to the same funelion with tho parameters re- 
placed by their maximum likelihood ewtimates. 

Tciling iho hypoOicm that *1^=110. In order to answer jiroblom 11 let 
it bo ofisumecl that the values iwwlgned loAa, A'*, • • * , A* arc Aj', Aa', 

■ • • , Afc' rcapcclivoly. The hypotlwHis U> bo tested is Hint 

— /?*As' 

.. sa n* 

|3i + + • • • -H 

|9i -H + • • ■ + fik%h = 0 (2) 

where 

Z, = X.' ana Z, = X,' (j = 3, ■ ■ • , h). 

The hypothoaia as stated in (2) is an cxiuniilo of a general class of 
statistical hypotheses known as "linear" liyjjothcHOs. Tho first compre- 
hensive discussion of such hypotheses was given in 1935 by the I’olish 
atatietician St Kolodaiojc»yk.< For a full discussion of tho theory of 
testing linear hypotheses, the render is referred to Kolodziejczyk’s 
paper and also to a paper by Palmer 0. Johnson and J. Neyman.® For 
the purpose of this paper it will suffico to give the details for testing the 
hypothesis exprosaod by equation ( 2 ). 

Let Xfa stand for tho ath obaorvalion of tlio ith variable 
(i = l, 2, ■ ■ • , fc; a = l, 2, • • • , N), Lot Xi Im tlm samplo moan of tho 
ith variable and Furthermore, lot 

♦ “On Ml Imporlnnt Claw ol SlnUstlwil IfypolhwH.' IHomolrikn. Vol. XXVII, 1035, 

‘ "Tesla of CerlMn Llnonr UypoUieses iind Tliolr A|>pUontlo)i in Homo Ivilucaiion ProWeina,’ 
StaiiVi'coI Ileatarch Mtmoirg, Vol. I (1086) Doparlmont ol BlnLlalloa, Unlvoralty of I.oiidoii, Unlvereily 
CoUe£e. 
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hi K' ‘ sqimrofl estimates of jSi, fiz, • • • , Pk respec- 

tively. In terms of these quantities it can bo shown that the atatislic 
appropriate for testing liypothesis (2) is given by 

Xi 4- 5a(Xa — A'a) + ■ ■ ■ hk{Zk — 

^ p k k 

5 1/fV + L E diAz, - ‘Xi){z, - 

L i‘-a /-a 

where s is the Htancbird error of estimate [i.c. 

an — ba«ii — ... — 5^aifc 

and Cii is the cof actor of the element a.-; in the matrix (a,/) cliviclecl by 
the determinant of tlio matrix (a^y), (i, j-2, 3 ■ - • , i)]. 

From tlic general theory of testing linear liypothe.scH, it folloM’s that 
the quantity in (3) 1ms a Jitudent’s t diHtributiO)! with N—k dogi'cca of 
freedom.'’ 

Therefore, to tost the hypothesis that tlio following proccduro 
is to bo used. Calculaio Q in (3). Kind from j)u))li.H)icd tables Dmt value 
of t whicli is exceeded in random sam])Ie8 say five Limes in a luiiidrcd. 
(Thatia, fmcl the vnlvic of t f<ir the .05 level of siKnifieiinco with n- AT - fc.) 
If the calculated valiuj of Q (disregarding sign) exceeds the value of I 
given in the table, the liypothosi.H that is rejected. If Q does not 
exceed this valuo of t, the liypotlicsla is not rejected. 

Fiducial limilsfor tj. Tho fiducial limils for the cocfficionb of olaaiioity 
of demand can bo obtained from the following considerationB: It will 
be noticed that tho quantity Q in formula (3) lia.s a Student's I distribu- 
tion no matter what t] {contained in the definilion of Zs) is. Consequently 
one can choose a level of sigiiificance say .05 and sotting n=N~k, find 
that value of I (which may he d<!signntcd by f.oB) wbioh corroaponda to 
the level of aignificanco chosen. Then .setting = one can solve for 
3?. Since tlio oqunLion Q^ = /.o6* ia of tlic second elegroo in rj, tlio aolution 
will yield two values of tj. Thc.se two vnluc.s arc tho required (upper and 
lower) fiducial liinila for ti. The interval defined by these two values is 
Bomefciinos known aa tho "confidence'' interval. 

' Tlio Irulli ol llio nliUYo MiklnnirHl rnn nlio lio fmi from Uio fnlloniiiH rtinniilcrnlInnHi I.ob u b(ii 

Then if thfl liy|)i>llicvh I n Inic, llio cs|>prt(Hl vnUioof n in epni. Ni>w » ntmlKhlfor' 

wanloiiloulBliori tvlll hIkiw ilmL lUo vnriunrnnf u, In itrnri’irly tlio ii'innrc of ihn iiuiiiitiiy kiyrii in liio 
donomlnalor of (It) willi o' Hiil’.ilICiitnl for a’. Miiroovpr, nlnrn ii U i> lincur fniirtioii nf llin Icdnb iniunrcn 
rogrtaalon oooHioioiilN, It h diNtrilnitod norninlly hikI iiiilp|)pii(lniiily ii( n* (ninro ciinh li In dislrilmtcd 
noimnlly nnd inilDjioiuloiitly ol aO. Tim (jiinnliiy u'/ou* hnn ii chl'Hcinnro di'ilrihiillou willi 1 iloKrco ol 
Iroedom nnd {N — ^]ii’/a> hnn n cM-HiitinrodlNlriliulioit with N — ft dcjifcp.i ol Ircndiini. lloncin, tho Hi|unra 
root ol tlio ralio ol u'Au* lo e'/a* (w)iioh Ih tlio oxpreMiioii Riven In (11)) hna Hludont'a t diulrihution with 
N~k dogTOoa of Irocdom. 
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The "confidcnco” interval Ihus oblftiiicd for the coefTicient of elas- 
ticity of demand hiw Llic following ineaiiing. If whonevor the statiatician 
is samplinga variate A'l (which ha« Ihedwtrihutioii dofined on page 233) 
ho cftlculatca the fiducial limita for ij ami iiinkoa the Htalcmciit that the 
true valiio of »j lica in Lho intervnl Ihua rtcTiiied, ho will in the long run 
bo right in 96 per cent of lho ckkch. Or h) put it in another way, if tho 
statistician obtains a great many HniniilcH of a variatci having tho dis- 
tribution attributed to and if he ealeiilaLeH the above intervals for 
each of tho samples, then lie may expect llint 96 per cent of these in- 
tervals will cover tho true value of jj. 

Fiducial limiLsJor X^. Tfic statistician mny In some cases be inter- 
ested ill estimating that price (A'a) which, for specified values of the 
remaining variables, corresponds to a given cooiTiciont of elasticity of 
demand. This estimate may bo obtained by Hubslituting the b’s for tho 
corresponding ^'s in equation (1) and solving for Aj. The fiducial limits 
for Xi for given values of r/, • • • , A'’ a, can bo obtained in tho same 

manner as outlined for obtaining the fiducial limits for n- That is, one 
sots Q*=t.o8* and solves for tho two vnUios of Xi which this equation 
yields. 

In dealing with the cocflaciont of elasticity of clcmiind, tho economist 
is often concornod with its value only at lho point of averages of all or a 
subset of the independent variables. For tins purpo-so fonnulao for tho 
fiducial limits of tho cooiTiciont of oloaticity and Xi are derived below 
in an explicit form. 

In equation (2) sot Xl=Aj(j=2, 3, • * • , k). Then Q takes on tho 
simple expression 




( 4 ) 


Equating Q* to (.o#* and solving for yields 
_ hjXJtj ± + (U"sViV~- 

The above two values of give the required fiducial limits. 

If Zf=Xjiov j=^, 4, • ' ' , fcand Xi—X^, then Q reduces to 


( 5 ) 


4* l>i 

X,'( 



3 

LVA-I-C'b- 

{x.'i 



1/2 


( 6 ) 
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Equating Q'^ to i.oB^ and solving Tor t, tlio result is 

X 2 ' I(ii= - f.oBVCK)( >V-^a)+baXi ] 

' (i ^1,'^s‘^/N - ^ 1 ^) — “ Caif.os^fi*) (Xi — Xa) ^-f'2EijXi(X2' — X 2 ) ] 

( 7 ) 

±XaVba^j?i°+a.DBV/iV -^i")(^a’^"W.o5°s») 

The above two values of v K*vo the required fiducial limits. 

If ), = 710 and if) fori =3, 4, ■ ■ ‘ then the fiducinllimits for Xj 
are given by 

)jo [(hj^— f.06^s*f7#s)^2 “ haXi ] 

a+uo)( 62 *-/.oB’'a’C'iT)~ 

( 8 ) 

>?o\/6a^Xi^-Kf.ot^sVAr - 

^ (l+ijo) (ha*"* i.ot’s’Cia) 

This is obtained by equating Q* in (0) to and solving for Xa. 

In case Ji: = 2, the quantity C 33 in the formulae (4) to ( 8 ) boa the value 
I /025 whore, as defined above, 

Frequently, the variable Xa, instead of being Lho prico of the quantity 
demanded, is a known function of tho price. Thus, for example, Xa may 
be given as l/Y or ^/F where Y is the price of Xj. If it is assumed then 
that X 2 =/(F). the coofneicnl of cloalicity of demand is given by 

dXi Y dXi Y 

” “ “ ‘ir 17 “ ' dr 1. 

where /Sa is tho population regrcBsioii cocfTicicnt as defined on page 233. 

In order to apply tho results developed above to this situation it 
is only necessary to Eub.stilutc in formula (3) for Zi the quantity 

( dX y ^ \ 

Xi'-Y — - — ) whovo Xa'=/(y0 (y^ being a specified value of 1') 
dy ijo / 

and dXijdY is evaluated at the point Y^Y'. Tho hypothesin that 
)|=)Io can then bo tosted aiid fiducial limits for tj can bo obtained in the 
same mannor as outliiuid iireviously. 



BUSINESS USES OF DATA BY CENSUS 
TRACTS AND BROCKS* 

Dt YtstUiii. 1). AtninlatU Dirctlor 

liurcQu of /he CeneuA 

T iiEKE HAS ijcen entirely Loo much Keiioraliziiif^ coneerniiig the na- 
tional market — ninl about llu; htnnller lnnrk(^ts of wliieli it is com- 
posed. Tills nmy have been ju.sliried in tlie past IhrouKh lack of de- 
pendftblo and comparalilo fants for these eomi«)ncnt imrLs of tho total 
market but that is no longer a ralional excuse. Today we pan even lake 
cities apart into tlicir social and cconoinie Hegments and .see wlmt makes 
them ”tick.” From the examination of a nuLioniil market through a 
toloscopc wc can turn to dLssnclion and then oxamino tho sections un- 
der the microscope. Wo begin to know soinetlung more than tho gen- 
eraUtiea which have proven so grossly misleading wlien applied to spe- 
cific citica or areas within them. 

Sixty of our largest cities have been divided into census tracts. For 
101 citica, including tho tractod ones, housing data will oven be pub- 
lished by blocks. This is In addition to all tho facia published by citioa, 
metropolitan districta, and minor civil divisions auoh ns townships, 
parishes, beats, and towns. 

Many data on population and housing aro Iming published by tracts, 
Even the major itoma for retail trade can bo made available by com- 
binations of tracts. As examples of what can be dono in those intra-city 
analyses of retail trade atloution is called to four huo 1\ sluclio.s made in 
the Census Bureau in connection with the Census of Business, 103B: 

1. Geographic Distribution of Retail Trade in Cliicago, Illinois, 

2. Intra-City Business Census Statistics for Diiladolphia, Penn- 
syivania, 

3. Geographic Distribution of Retail Trado in Buffalo, Now York, 

4. Changes in Retail Trade in Buffalo, 1920, 1033, and 1935. 

In the series of bulletins entitled "Statistic.^ for Con.aua Tracts,” the 
following standard tables for housing and population will appear: 

1. Population by race and nativity, and occupied dwelling units, 
by census tracts; 1040, 

2. Age, race, and sex, by census tracts; 1940, 

* \ paper prcaontod nt Ihe 103rd Annual Mooling of Uio Amorionn Stnllallonl ABsooialion. Now 
York, Deoembor 20, 1041. 


238 



239 


.BusiNBsa Uses op Data iiv Census Tiiacts and Blocks 

3. YeftTfl of school complotod, employment aiatuH, class of worker, 

major occupation group, country of birth, and citizenship, by 
sox, by census tracts: lO-lO, 

3a. Nonwhito population by ycar-s of hcUooI completed, employ- 
ment status, elnaa of worker, major occujmtion group, and 
sox, by census tracts: 1940, 

4. Dwelling units )>y ocoiiimncy Hiatus and race of occupants, by 

census tracla: 1940, 

6, Value of owiiGi’-occupIcd dwelling units, coiitmct or estimated 
rent of all dwolling uniLs, and gross rent of tenant-occupied 
units, by census tracts: 1040, 

6. Type of structure, state of repair and plumliing equipment, aizo 
of household, persons per room, radio, refrigeration and heat- 
ing equipment, hy conRiia tracts: 1940, 

Qa. Dwelling unita occupied by nonwhito houseliolds, by value or 
rent, size of household, ])crsonH per room, etc., by census 
tracts: 1940, 

A table has been published in tho Firat Series Population Didlotins 
showing the 1940 ])oiiulation of oiieh Iraefc (1030 population figures are 
shown whore availal)l(0. A ma)) of the city by nimHUs tracts is inchidcd. 

Additional ijiforinatiou on tho oharaclcriHlic.H of liousing l>y census 
tracts is being prcaontccl in a Hupplomout to tlic First Series Housing 
Bulletins. 

For each of tho 191 cities which had a population of 60,000 or over in 
1930 a supplement to tlic First Series Housing Bulletins will bo i8.sucd 
containing three taljlos: 

1. Characteristics of Housing for llio Oily: 1040, 

2. CliaraclGristic.s of iroiiHiug by OenHus Tracts; 1D40, 

3. Characteristics of Housing for CenBus Tracts hy Blocks-. 1940. 

For additional guidance in the application of census data to tho prob- 
lems of o community it will ivcll to sooiiro a copy of “Key to tlic 
Published and Tabulated Data for Small Arens.” Many iisofnl facts are 
tabulated wliicli tho Bureau doc.s not hwl justified in publifllung Im- 
cauBo they aro of interest only to a few gr(»ui)s or individualfl. Theso 
tabulated data are available for tho nonunul eluirgri of copying or re- 
producing. Other facts on Inmsing, poiniiation, and roLuil trade are 
punched on cards luit not iiibulated. Special Lal)ulaLionH can be mndo 
at tho expense of tliose wlio want tliem for tracts or combinations of 
tracts, wards, blocks, and cnumcrnlion districts, except tlmt in the enso 
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of retail trade it ia not conaidercd i»racUciil)lc In ro Ijoyond combina- 
tiona of census tracts due largnly lo danger of disclosing individual 
operationa. For too few InmincaHinnii know the profit possibilities of 
tliis unpublished and unlubulatod infonnnUoii, available at a iiegligiblo 
fraction of tbe cost of collection. ICmpilripa regai'dlng unpublished data 
arc welcomed. 

One of the greatest valuos of coiihuh trad and liloi-k data is that they 
can be used oa a background to wliieli faclH enllecdc’d l)y otliers can bo 
related. The })UHinesHma?i can, in Hcoking a .solution for l\is local prob> 
loma, oven collect additional information by lliese .Hfiino areas to supple- 
ment the basic information ftiTiUHhed ))y llio CenHU.s. 

To tliQ manufacturer, liin advertising agoiiey, and Ins marketing con- 
sultants the potential dividends from thin small nroa material are par- 
ticularly great. The detailed study of individual cities can be equally 
valuable aa market analysis and a« market aynLluiHis, From a detailed 
knowledge of the treated cities lie can construct accurately the charac- 
terlatvca of his total market. By conducting trial campaigns in carefully 
chosen trial markola the laboratory mctliod in nffootivcly applied to 
markoting. Tlicao trial markets no longer need bo chosen by rule of 
thumb only to provo nonroprcsontalivo and di.sappointing. They can 
bo chosen on the basis of detailed annlyais and tho conditions may be 
controlled os desired. 

Most market surveys must bo on n somplo basis — and on a “thin” 
sample at that. In such sampling tract ond l)lock data nHSuro ua of 
adoquote controls, proper stratification, roprcaonlativoncsa of tho uni- 
verse being sampled, and oitiicr consistency or the known causes of 
inconsistoncy. These are guides long overdue. 

Whoro do families Uvo? How largo arc they in various parts of tho 
city? What kind of homes do they Uvo in? Do thoy own or rent them? 
Where are tho declining arena, tho growing arcaH? What will bo tlio 
direction of development? W’hero do tho various racial and language 
groups live? Through what media, typo of appeal, and typo of salesman 
can they be reached? What is the purcha.Hing pov'^er in tho various 
areas? What parts of tho city are Avorth iiitcnsivo sales effort — and 
which can best bo left to competitors? Which rolail ouilots should carry 
your high quality and your low quality lines? Whicli Nhoukl carry the 
entire line and which slioulcl carry only certain items? IIow much in 
quantity and quality can you rooBonably oxpcol to Koll in a given city— 
or parts of it? 

Knowing tho answers to those questions — and thoy are there for most 
products — improves your salesmen’s porcontago of sales to calls and 
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increases the size of sales. Salea quotas are reasonable expeclanciea of 
sales based on facts. They arc given in dctnil for largo city markets. They 
can he made the basis for real selective Belling. Certain products -will — 
or will not — sell best in lioincs having mechanical refrigorators, electric 
lights, bathtubs, oil heat or radios. It is cosy to find where such liomca 
are concentrated and how many there are of thorn. Knowing kcopa 
sales costs down. 

Some goods Jiavc highly Bpociiilizcd markets, Otliors have universal 
coverage. Type.s of clothing worn arc related to ago, sex, and race com- 
position of the po])ulalion. Heading mattov is dirccLly related to cduca^ 
tional level. With tlio new eeiiBUs questiona on education, income, and 
work status, and more complete tabulations on ago, sox, color composi- 
tion, marital statua, labor force data, and tho entirely now housing 
census, marketing research 1ms come of age. 

Banka and real estate intcrcslB have long been users of census tract 
data and they will undoubtedly find tho block tabulations equally 
valuable. Tho houaUig conaus particularly nlTords tliom a wealth of 
information which they have never Imd before and it breaks these data 
down into tho small packagcB necessary for most olToctivo use. 

Typos of dwellings and the relative proportion of different types are 
important itidlcators of loan values. Single-family liouscs surroimdcd 
by multi-family liomcs have a loan value difreront from a single-family 
house in a single-family neighborhood. Value of dwellings is partly do- 
terminod by location in volation to Htorcs, factories, gasoline stations, 
ond other special typos of properties. A decrease in families or populiv- 
tion count in an area indicates a declining trend in property valuation. 
The exiatenco or iion-oxistonco of adequate heating, cooking, lighting, 
and hath room facilities iiidicalcs tlic commercial possibilitica of prop- 
erties. 

As a guido to intclligont appraisal of land values and building im- 
provements, the population and housing statistics by small areas should 
be a godsend. Mortgage conditions will be shown by tracts including 
the number of homes mortgaged, outstanding indebtedness, holder of 
mortgage, and total interest rate. 

One banker states that by capitalizing the rental values in any area 
ho gets a very dofiiiiUi value for real c.stato in that area. ITo also says 
that ho uses consuH facts for arriving at hanking policic-s, for tlio banker 
must know wlioi'o, as well jw wlion, to expand or contract loans. 

Public utilities arc constant iisera of intra-city area statistics. Upon 
tliem tliey must forrnulato thoir programs and plans as to tlio extension 
of telephone, electric light, gas, and Iransportation service. A telephone 



242 


Amekican Statibtioal Association • 

executive stntca that liis company must l)nild a contral ofnco building 
and fill it full of equipment wiLh an invcHlinciit of from two to four 
million dollars. That building miwl liavo a satisfactory location. Tho 
population and housing charantoriKticH of ii city doLcnnino tho location. 
These concerna must know where vacaiicIcH arc higli, where they are 
low and in what types of dwellings. They muni know how many families 
livo in one-family dwcllingH, how many live in apartmaiits, and how 
many live in other types of multi-family units. Sonic of tho public 
utilities have done particularly fine jcilw. Otlicrs arc expecting to do 
similar jobs in making surveys of their areas Inused on census tracts. 
Ono example of these is tho Brooklyn Market Hnrvcy, with its many 
tract maps, made liy the Brooklyn Edison Company in 103B. With the 
new facta available for 1940, liolh tho number and tho usefulness of 
those surveys will undoubtedly incrca.so. 

Many of tho tclcphoiio companies in the past have mado special av- 
rangemonte with tlio Bureau to bccuvo tabulations by onumeraiioii dis- 
tricts since it was found nocossary to have data by areas smallci' than 
census tracts in order io analyze specific lolophono scrvico areas. 

A telephone ongineor writes, “Tho nnnonncocl plans of tho U. S. 
Census Bureau to publish their field data by blocks for tiio iarger cities 
wore received onthusiaaticttlly by telephone cngincors since sucli in- 
formation will pi’ovo of tremondoUB vahio to this industry.” 

Wide-awake retailers long ago learned tho value of proper location 
for their stores. Now any retailer desiring to dctnnnino tho best location 
for different types of stores has available to him irractically all tho facts 
he needs from tho census, except trafiic, upoji wliieh to make his choice 
of a site. He can certainly know his potential ensLomors better and find 
better ways to roach tho types of consumer wliicli ho wishes to cover, 
The department store and tho chain store, through tract and block 
data, can more intelligently iocato warohou.sc8 and braiiohcfi, plan their 
delivery services, detormino offoctivc advertising appeals, and choose 
the media best adapted to reaching their customci’s. 

Chambers of commerce have always had a deep intcrcat in facts 
which reflected conditions and characteristics in various parts of their 
cities. This knowledge is fundamental to any understiuiding of real 
conditions and to improving them. From community bottermont and 
health campaigns to campaigns for getting now faetorios, those intra- 
city breakdowns arc serving theso organizations, 

One chamber reports using thorn to help young physicians chooso a 
location having two specific characteristics: First, it had to bo a grow- 
ing neighborhood, and, second, it had to bo u noighborhood offering 
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opportunities to become “company doctor” /or one or more factories. 
This same organization lias also used the LmcC data to help men choose 
locations for motion piebure theatres, shoe Htores, hiirdware storo.s, and 
an aviation plant. 

In selecting and bolioiting business or mniiufac Luring concerns most 
apt to benefit tlio cumjnimity and most apt to succeed in tlio locality 
consiis facts arc alway.s more convincing Lluiii unHupporLed glibncH.s. 
There is no bettor approach than presenting iucoutrovcrtiblo figui'cs on 
the labor force, living conditions, purcluising power, and property 
values. 

An automobile club oxecutivo says, “It would take a volume to report 
to you all the nsc.s ^vliich wo make of your Gciisii.s Tracts and Blocks. 
However, briofly, our entire Membership DeparLinent i.s lm.sod on con- 
sua tract information. Our various terrUorics foi‘ ropresontutivos to 
work arc act up in accordance witli census tracts and all prospects for 
memborahip arc eo classifKal. We use this information in evaluating our 
districts /rom an economic standpoint and it bos l^ecn of great help in 
enabling ua to make various re.scurch studios whicli we use in connec- 
tion with the soliciCation of lucmborship. Wo are now using it oxfcon- 
eivoly in a study wo arc making of tlio results oblnined from automobile 
drivor education whicli is being carried on in the local High Rchuols.” 

The tln’oo oiikslandijig nows media— -radio sintioii.s, magazines, and 
newspapers— are con.stautly coining to unto leui'n more abo\it the ap- 
plications of our HtfttiKtioa to iiitra-oity arcus. 

Radio stations in reporting to tlio l'\aloral Communicatlon-s Commis- 
sion must soinotimcH furnisli populutioii or iiumbor of families within 
certain intensity bands. By breaking the tract.s wliich fall on liand 
limits into blocks, an oxcidlent anitlysis can 1)0 made for this purpo.se. 
Those in Cleveland are certainly aware of llicso possibilitioH and have 
long used them tlirough apiilying the rc-sults of blieir Ileal Property 
Inventory. Census fact.s can be used in any of tlio trneded cities for this 
purpose. 

Magazines and newspajicrB in any analysiH of tlieir voaclcrs, in setting 
up circulation plans, and in assuring maximum returns from the adver- 
tising carried by tliom will find the tract and liiock data inclispen.sablo, 

If thoro is any slogan which tlio iimvspaper publisher slunild take to 
higlioarfc it is “Know thy city woll tosorvn it bast.” lOditorinlH, aow.s ai’tl- 
cles, and ]n'oiuotion jilans am dependent upon factiuil knowledRo of Lho 
city and its parts. 

The progi'OHHivo nowsiiapcr ])ubli.sher mu.sl he callable of fcanling facts 
as well as life into Ins iiow's, advertising, and circulation departments no 
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loss than inlo liia editorials. Every puliliHlior in intorcsLcd in ono certain 
community (or group of sucli communities)— a city nnd its hinterland. 
The city is tho yolk and the hintcrlaud is the white of the egg from 
Tvliicli uowapaper profits hatch. That egg must, however, bo a sound one 
fertilized with creative imaginalion nnd progvessivo mnnageraent lest 
it rot ratlior than hatch. Trial and error mothudH mean low hatching 
scores oven with the beat of incubators. The cciihuh provides tho means 
for grading and candling tlint egg nnd delennining in advance the con- 
ditions which will assure tho Imlcbing and maturing of tho chick. 

A newspapot which has largo-acalo homo clelivcrioa in a tracted city 
can allocate its subacribers by these tracts, then study intensively tlieir 
social nnd cconomie cliaracteristica^tUoir economic status, education, 
color-nativity, ago, sox, occupational and industrial composition, and 
tho nature of their homes and tho cquipraeiit in them. 

Within tho bounds of this paper it lm.s been imposHiblc to treat in de- 
tail the mofchods of applying tract and block data to the solution of 
many epccifio buainoaa probloiUB. Certainly tho applications covered 
can bo adopted or adapted with profit by any busincBsman who wishes 
to do a bettor job of ovaluating Iho opportunities and problems oxisling 
in larger cities. Putting to work tho basic facts which are made bo easily 
available to him in packages conforming to his practical needs is now 
only a mattor of choice. Ilowovor, oven conauH fiicln possess value only 
through U60. 



general principles of tract delimitation* 

G. K. Batbciibuet, Geographer 
Durcau o/ Iho Cenaxti 


N OW THAT TUB ACTUAL cnumcrfttion of the CeiiHUS of 1910 is com- 
pleted and the rcaultfl arc being puldinlied, it scoitih a good time to 
ponsidor the entire tnicL program and to lay down certain general priu- 
ciplcg which our experience Ima nhown na Hhould l)o followed m de- 

UmitinE tlicso areas. ... w i 

Prior to the lost conauH, the coat of all tract UbulatioiiH was defrayed 

bv the tract Bponaoring groups, and tho liureaii of the Cenaua moruly 
conatituted a “Board of llcvicw” to determine whether the tracts were 
esfcabliahed in conformity with certain fundamental irrinciples. How- 
aver as the Bureau now talnilatea and publishes tho tract statistics, 
our part in the program should no longer bo merely a review of the 
tract layout, but wo aliouid take an active part in Lire dobmiting of the 
areas to the end tluit uniformity may bo nehio.vcd— not uniformity in 
tliosiw or composition of the tracts, but uniformity in the numbormg, 
boundary dcacriptions, and problems of n similar nature. I'or example, 
at tho present lime, iliero are probaldy seven or eight difTercnfc number- 
ine syatome in uao, which is not good practice. 

In tho light of these facts, the Bureau of tlie Cvmw has outhned tho 
following coui'fio of action which each city iulerc.sled in a tract selup 
Tvill bo asked to follow: 

fl) Tho submission Lo the Bureau of tlie Ctuisus of a ciulnslral 
map. preferably on a scale of 1,000 feet to Urn inch, showing 
tho proposed tracts, as well as the lilucks, street layout, and 
street names. This map should show the existing streets as dis- 
tinct from proposed street plans. 

(2) Tho submission to tlie Bureau of the Cniisus of a list of tho 
agencies, public and private, approving tlio tracts, as well as 
the names of any agencies disapproving them. 

(3) After tho map.s are revicw'od by the Burenn of tho Census, they 
will bo returned to the tract sponsor, and the necessary ohimgcg 
must be made to adjust tli<! tract lines to tho miiLiuil Hiitisfac- 
tion of Llio participating agencies and tins Buremi. 

(4) Tho Huhmission to tlie Bureau of tlm (hmsus of a HtaUunnnb 
from tho Mayor, or otlier liead of tho city govennuont, olh- 
cially approving Iho tract plan. 

(B) The pulilication of a trac.l outline map wliicli can bo iiKccl by 

♦ A praonlcl nl tho 103rtl Amiool M«Un* ol Uio An.t,ric«n Blrllotlcnl AMOoloUon. Now 
Yoilc, Dooombor 20, 10H. 
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local ngcncicR for plolling wlalisticnl diita, and the submission 
of a copy of tliifi map to the Jlurcau of Uin CciiHua. 

(6) Tlio publicnCion of a tract ftlroot indi?x and tho submission of 
two copies of tlii.s index to tlio Huronu of Ibo ConHiia. 

Ah soon as all of the abovo rondiliuna have liei'ii met, tho tract Bpon- 
sor will bo notified that the ]iinruu of llie C’eiiHUs roeogiiizcH that the 
city ifi tracted. 

At Ihu Census of 1010 there were 01 tmeted ciLics of wliicii 55 were 
miinicipnlities of 100,000 or more population. TliLs Icave.s 38 cities of 
tliG 100,000 cluas Htill unlracled. U kUouUI bo the goal to have tracts 
established in all of tliose cities in lime for the. 1050 Ceiisua. As a guide 
in tlio delimiting of tract ar(?ns, the. Bureau of the Cimsua Is glad to send 
to any city conaidoriiig the aslahlishiiig of traol.s a copy of a map show- 
ing the enumeration districts used in the city at tho Census of 1940 
with tho population reported for llieso eniunor/vtion districts. 

rurther there wore 24 cities which lind discovored that tracts are 
just cia essential in. tho territory surrounding tlio city as in tiro central 
city itself and Imd cstabliKUod tract units in Dio exlra-numicipal area. 
TJio Bureau of tho Consim feels that tracts should lio cstiddishcd in tho 
metropolitan areas of all of the 100,000 cities, and luis aerordinBly 
diwvn up tlio following rogulaliona governing tho delimiting of tracts: 

(1) Tracts in tho areas surrounding cities shoultl be limited to tho 
metropolitan district ns cetablislK^d by tlio Jhireaii of tho Cen- 
sus or to tho county in which tho central oily is located. 

(2) Tho tracts should conform to tho boundaries of tho county 
political subdivisionB, i.o., each minor civil division aliould 
form a complete tract or bo subdivided into two or more tracts. 

It is realized that for some cities this policy would occasion 
changes in tho tract boundaries from decade to decade because 
of changes in tlio minor civil division lines. Ilowover, this now 
occurs in tho pcripheiy of a city, wlioro tlio tract boundaries 
change on account of annexations to or dctachmoiits from tlio 
central city. 

(3) The delimiting of tracts in tho mctinpolitan di.strict should be 
under tho direction of tho tract aponsor.s in tho eontral city 
working in cIobg collaboration with county and city ofTieinls, 

(4) Tho tract sponsor should Bubmit to tho Buvoau of tho Census 
El cadastral map filiowing tho traclfl )>y the Hubdivisions siioci- 
fied in paragraph 2, For uso in this work, tiio Biirenu of the 
Census will bo glad to supply, upon rGquc.sb, copies of the 
county base maps on filo, 



A METHOD OF ANALYZING THE ELEMENTS 
OF FORECLOSUKK RISK* 

Uy MoRTIMBn KAl*r.AN 
Federal lloxning ylt^Mitiiifllra/ton 

T he function of priictical roHoarcli in mortgiiRo Ihmndo is to provide 
a basis for IciuIiiiR ixiHcy wiiicli will circumscj'ibo the (.lirco prin- 
cipal problems of rink bearing, iiumoly, tho incidence and magniUido of 
foreclosure expccLancy, tlio incidenco and mugniLutlo of prolnilde loasoa, 
and the atandard.s of risk Koleelion. The need for research and its scope 
was recognized Iiy the officers of tiio Federal Ilousing Administration 
simultaneously with tho inception of mortgage insurance operations 
and the program was provided for in its division of Research and Sta- 
tistics, The justiricatioa and valno of sneh Hludica to jirivalc lenders ns 
well ns to the Federal Housing Adminislrnlion should bo olivioiis in 
view of tho widespread intorcst in FHA mortgages manifest in tho 
growth of tho insured mortgage portfolios of financial institutions. 

Foreclosuro risk is tho first of tJic two conipononl.s of mortgage risk 
which must bo studied to determine how risk factors are associntod with 
bad mortgage loans. In ostahlisliing the limilH of foi'oidosuro risk for 
salient clcmcntH of tho mortgage transaction, the maximum limits of 
loss risk, the second oomiionent of mortgage risk, aro also delineated in 
terms of the risk elcinontH. Loss risk, of course, will dopond wholly on 
the financial cxporioiicc in the dispomtion of the foretdosed mortgago 
security. 

The purpose of this paper is to present a method of analyzing tlio ele- 
ments of forcclosuro lisk and of measuring tho variations in risk in 
terms of aforcclosuro risk index and aforcplosurc exiioctaiiey rate. This 
method was applied in the fortlieoming inonograjd! on tlio forncJo.Hiiro 
experience with insured mortgages Inised on the first five years of opera- 
tion of the Mutual Mortgage Insurance program.* Tho monograph 
covers the first of tho three problems of risk hearing in both its plmsc.s, 
namely, over-all forcoloHure risk and the coiniionentH of fnroclo.siiro 
risk,^ In tlio intcre.sls of omniomy of spaci^, only tho major foiiLuvca of 
this technique will l)o treated, 

*A pJipor rrMcnlPil lit tlifl UKhil AnmtuI himHiiK iil Din .\M*rriflan SliiliiiUcul Ai*,iiirl/ilii>ii, Now 
York, Ddoomber 27. III12. 

‘ Toraclomiro ]''xpurioiiGn witii IimnrM MortRUiics: A Hcimrl «ii (bn Kiriil I'iva Yoikrn of Oiwratloii 
qI (Iio Mulunl MorlKORo Innnriiiiro I’roKrnmt* IHvliiidii of HpHciircb nml KliillHllr-H, Fuilcrnl Ilou’iiiin 

Adminialrnlion, WnBbluKlon, 1). C. 

' For a coin|)tolo B(n(ciiiGnl of ilm «po|>d of (bln nluily coiihiiU *An AnalyHin of Forcrlofoiro Iliak, * 
rMurtd Morlgaga Porl/olio, Federal ItauiiiiiR AdminihtrAlioii, VI, l.Tliird Quiirlcr, lOjl, p. 10. 
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In presenting tlio mctliod of mensuring tlio foreclosure propensity 
of tlio vnriouB clementfl of InHured mortgage risk, a general statement 
describing the tcclmique of analynis and iU rntionalo ^vill precede the 
more detailed description of the ndjuslmcnts to this method which 
were necessary to utilize all of tin; foroeUwed mortgages which had oc- 
curred on mortgages insured in llicsc first five, years. 

The implementation of lh« method of determining the variations in 
foreclosuro risk nsaoeiatocl with Iho aeiiaruLo risk charnotci'iBtice re- 
flected in the mortgage Lmnaaction, Hucli os tlm typo of borrower, typo 
of mortgage, and type of inorlgngc security, involves compiling samples 
of good and bad mortgages for tho various risk oloincnls wliicli are 
Bclected for study, and the preparation of parallel frequency distribu- 
tions for convenient class intervaln. 

These percentage distributions nro then compared to reveal differ- 
encea by the use of a per cent relative which is derived by dividing the 
percentage of foreclosed eases in each of the class intervals by the per- 
centage of good mortgages in tho same class interval. 

Tho resulting relative, which may bo called a foreclosure risk index, 
moasurea tho risk of foreclosure for each of tlio groups in terms of tho 
average foroclosuro experience of all groups. TIiub the values of the 
foreclosuro risk index for any one of tho classes which are less than 100 
—tho average foreclosuro risk for mortgages in all groups— inclicato 
bettor-than-averago foreclosuro risks and the groups with index values 
greater than 100 are worso-than-average foreclosuro risks. 

The rationale of this method, briefly, is first to dotermino the pres- 
ence of difforcncoB from osaumod uniformity in a dichotomoua classifi- 
cation of mutually exclusive catogoricB of good and bad mortgages ; and, 
second, to measure these dififercnccB in terms of an average foreclosure 
experience with tho mortgages under obsorvation. Tho degreo to which 
these difierencea aro significant in terms of a reliable sample can be 
determined by tho application of accepted statistical teats of signifi- 
cance. This is essentially the boeie of the statistical techniquo employed 
in the above-mentioned study. 

Because of the limitationB of tho available data on good and bad 
insured mortgages, tho method actually employed in the analysis of 
foreclosure risk is an approximation of tiio mcLliod described above. 
These limitations arise principally out of tho fact that tho typical in- 
sured mortgage is a long-term amortized loan, tho firsL of which was 
made under tho Mutual Mortgage Inauranco Program in 1936, and 
that a relatively insignificant number of forocloaurcs has since occurred, 
This paucity of experience is roBponBible, in the first inatanco, for the 
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modification of tho dofinitiona of terms used and, in tho second instance, 
for the necessity of the adjustment in the basic data. 

From a contractual point of view a good mortgage is one -which is 
paid off according to the terms of the mortgage instrument. Such a defi- 
nition is obviously not convenient to use in an analysis of tho kind of 
long-term amortized mortgages insured by FUA. It will bo many years 
hence before a auflidcntly adequate sample of this highly desirable 
cJasgificnlion of mortgages will bo amonablo to analysis. 

On the other liand, from a financial point of view, a good mortgage 
might include one on which tho gross income and proceeds realized on 
sale in case of foreclosure arc siiflicicnt to cover all losses including ex- 
penses. However, since risk of foreclosure and not risk of loss is tho ob- 
jective of analysis, this profit and l 08 .s definition ia ij)so facto inade- 
quate. 

In lieu of thcao two currently inadequate definitiona of a good mort- 
gage, n definition, which i)rovidcs a reasonably good approximation of 
the conditions implicit in the first of the proposed definitions and which 
affords at tho same time an adequate workable sample of casca, ia to bo 
found in tho mortgngc.s-in-forco, that is, the mortgages in good stand- 
ing aa of a particular date. Tho adequacy of this definition rests on tho 
assumption tliat tlio bulk of tho mortgages made will survive to matur- 
ity. 

This difficulty in formu/aling n useful definition of good mortgages 
is not encountered in the definition of bad mortgages. For purposes of 
an analysis of forcclo.suro risk, a bad mortgago can bo taken as being 
synonymous with a foreclosed mortgago. Forculosuro is an articulato 
legal status and its legal dcfinilion is UHoful to tlic kind of empirical ap- 
proach undertaken hero. 

Ideal basic statistics for a foreclosure analysis would bo provided if 
all mortgages wore j-nado at ajqn’oximnloly the same time, say within 
tho same year, and if the mortgages-in-forco and the forcolosurc.s were 
derived from this original portfolio. Tho sampling problem would con- 
sist in selecting nil or a rGprc.sentativc sample of those mortgages which 
suivived during tliia iici'iod and all or a rcpre.scntative sninido of those 
mortgages which were foreclosed. Under aucli condition.^ all mortgages 
in this ideal portfolio would be cx])osed to the same general risk factors, 
Tho problem of selecLing tho samples of good and laid insured mort- 
gagc.s was automatically (le.Lennined hy tho nature, of tlie univorso of 
each of those catogorieH. Tlie Hurviviiig moiTgages as well as the fore- 
closed ones Como from mortgages made in eaeh of tlie five years be- 
tween 1035 and 1030. With respect to the mortgages-in-forco, tho ho- 
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mogcneity of tho m(>rtgoROK insiircfl wjih iifTucl^d principally by tho 
circumfllnncGs untlor wJiirli llm Mutual Mortgiigo Innui'anco program 
got under way and by tho Bulimineiit ameudmentH to tlie National 
Housing Act. 

At tbo inception of insuring operations, llio ir])plicalions for FHA- 
insured mortgages camo principally from luunn owners iiiLorGsLcd in 
refinancing their mortgages under iiiuu! favorable ttn'ins. A much 
emnllcr, nlinoat negligible, proportion eunu! from piirebasors of new 
homes. This was to bo oxjxicUid sinec; bonus InilUling iiotivity had not 
yet reacted to tlie Hliinulus of bslerul n'eov<‘.ry h'gislation. As time 
went on, thiH situation was revcv.s(;d ami pun‘l)n,s(>rM of now houses, i,e., 
homes less than a year old at tlio lime of enininltincmt of inamanco, 
represented a preponderant proportion of mortgagors under the Mu- 
tual Mortgage Iiisuraiico program. In Tabic I theso (!hangc.s can be seen 
in bald relief. 

TAIU.K 1 

PEROBNTAQE DlSTllinUTION OF MOUTOA()K.H INHUIUil) ON TOTAJ^ NEW, AND 
EXISTING 1-TO 4-PAMILY IIOMKH, lOSJ-lOSl) 


Yuvr lnauro<l 

1039 

1U30 

1037 

1038 

1030 

All liomea 


100.00 

100.00 


100.00 

New homee 


09.84 

10.81 

OO.Ofi 

71. OB 

Eiliihc Lomoe 

71.87 

04.10 

90.10 

80.119 

28,02 


Up to tho end of 1037 tho gradual changes in llio clmracLor of the 
mortgage security can probably bo explained by tbo general recovery in 
economic conditions and particularly in building construclioiir Tho 
sharp rovorsftl in the typo of mortgage Hocurily after 1937 can be ex- 
plained in largo part by tho amendmentH of Fobruary 3, 1938, to tho 
National Housing Act, which gave Bpccial con.sidcrntion to tlie mortr 
gago financing of now homes by cxtoiuling the maximum term to 25 
years and by raising tho maximum loau-valuc ratio to 90 per cent. Not 
only did the proportions as between new and existing homes change, as 
indicated in tho previous table, but tho volume of mortgages increased 
markedly during this period. Moreover, flignificaut changes wore re- 
fieoted in tho avorago characteristics of the mortgages made in each of 
the years of tliis period, such os tlie lower average valuations, tho longer 
average maturities, and higher loan-value ratiu.s. Talilo II ])rcs(jnLs tlie 
proportion of mortgages insured in each of the five yearn, ns well as the 
distribution of foreclosuvos for tho same period. 

These footoiB not only affected tbo boinogcnoity of tho movtgages- 
in-forco but also affected tho distributions of tho forocloaiu'cs out of 
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\vhich they Imcl to come, The charactci* of Uic dlstributiona of the so- 
called good mortgages, or mortgagos-iii-fovcc, would 1)0 largely deter- 
mined by the mortgages made in the later years, while tlic character of 
the foreclosures -would bo largely deternriiicd by those mortgages made 
in the earlier years. 

TAUUJ II 

PERCENTAGE DIHTllIlJlJTrON OK MtiUTOAtlKS INHUllEl) AND FOllKCLOHED ON 
TOTAL, NEW, AND EXISTING IIOMKS HEOUIUNG MOIlTGAGIiB INSUUTOl), 
ia3S-11)30. IIV YKAll INHUUED 
Ilnacd oil morlKnSM forccliMCtl lliroURti Juno 30, lUiO 


YejirlniUred 

AH IiomM 

Injured I'orecIiMftl 

Now liftinoA 

Tnnur<>() I'orcci^Al 

Etielinn liomca 
InA(trc<I Koreciosocl 

1035 

6.03 

12.17 

2. S3 

6.0D 

S-lS 

17.00 

1030 

ia.C8 

31.07 

10.01 

26.67 

21-00 

36.67 

1037 

21.02 

30. 7A 

10.60 

•10.61 

24. HD 

33.70 

1038 

23.40 

17.23 

2A.Z1 

'Jl.Oi 

21.23 

11.10 

1030 

33.01 

2. 70 

43.03 

•1-10 

21.02 

1.02 

Tolnl 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 


In order to liavo an adequate sample, nil foroclosuvos on mortgages 
insured during this five-year period, lO.'li'i-lOaO, Jiiid to ))o used. How- 
ever, there arc dilToroncoH from tlm assumed uniformity of the distribu- 
tions of good and bad mortgages wliicli could he altribiiUMl Lo the fac- 
tors responsible for Llio holc*rogeneUy of Uk; morlgagcis anil the varying 
exposure periods prior to foreclomire, and not n(u*(iH,sarily to difTorcncos 
Tvliiflh could bo atti'ibuLed to forcelosure risk. 'J'liis lioterogonoity char- 
acteristic of tlio good morlgageH can bo (lorrcidcd by introducing a 
parallel hetcrogennity in the Kumplo of foroclosurc.s- — a somewlmt un- 
orthodox alatistical concoiit whoso meitning will liecomo clear prcsciitly . 
This is achieved by adjusting the varying exposure periods prior to 
foreclosure to periods of cmn/mmlilu IcngUj. 

The adjustment developed to eompenaale for these two factors is 
based on the moiitlily foreclosure inorliility experience Lalilo for in- 
sured mortgages. This foreclosure inortulily lalde is constructed on tho 
basis of the same princi])le.s as mortality lalilen on human life u.sed l)y 
life insurance comjianie.s in the eahudalioii of an ajiiiropriiiLe iiremiuin 
rate. Just ns a mortality table is designed to answer the (piesLion on Lbo 
number of iiiHUiiicl lives at variouH ages who am exiieeted to die within 
a given period, so the mortality lablo for foriiolosuiTH in csonts tlio num- 
ber expected to be forttclosiul of tlio numixu' of inorlgugOH in.Hurod for 
varying periods of Lime. 

Since tho mortgagc.s were iiiHUved in varying amounts in separate 
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years, llic desiderahiin is to reproduce a Hituabioii in which nil the morU 
gages were insured nt tlie same time, or roughly in the same year, and 
examine the characLor of the experience which could be expected at the 
end of the period. This can he acliicvctl tiirougli the application of the 
foreclosure mortality tables. 

It should bo clear that n greater mimbcr of fovcolosui'cs would have 
resulted if all mortgages were made in the first year of the five-year 

TAnLE III 

TIANOE AHD AVERAOE PERIOD OP I3X1*0HU11B lUUOU TO ronUCLOSURIi) AND COR. 
nESPONDINO rORECLOnUIlE KATBB ON TOTAL. NEW, AMD EXISTINO HOMES 
INSURED FROM lertA TlinOUUH IU3U. AH OK JUNE 30, iOIO 


Vcfir InfiurcU 

103fi 1030 IU37 loss 1030 

liangt in Month* Hxpeud Prior lo Korrrloaiire 

All oMM I'OO mo. (-04 mo. Ix-lS tno. 1-30 mo. 1 -lS mo. 

Aufttgt Bztfotur* lUtiod J'rior to Foreehture 

AlUiomu 4l.3‘lina, 33.27 mo. 2B.S0ino. IS.OSmo. 12.13mo, 

Nowtiomas 41.24 31.01 24..30 10. bl 12.10 

EtlBllng homoa 41.30 33.00 20.00 18.80 12.18 

AversBo oipoauco period prior lo forooloauro for nU homm 20 . 1 1 mo, 

Avorago OKposuro porlod prior (o foroolooaro for roh’ tioniM S2.37 mo, 

Avorado oiposuro porlod prior to foroeloauro for otlntlng liomed. 2B.70 mo. 

Poriticiurc MorMitif Rola/or Arcropa Jizputiire IVri'wf 
Allbomu 1.226% .680% .080% .203% .ODO% 

Newliamu 1.130 .784 .&0i .261 .126 

Eilallng homoa 1.267 . 023 .851 .272 .081 

Foroflloturo lalo for averaRO oipoauro porloil for all homea 814% 

Forooloflure ralQ f«r ovornKO cxpnuro porlod for now liomco..-. . . >411% 

Foiooloaure tale for avoroao oipoauro l>orl(Kl fur oalaling lioinoa. 027% 


period. Tlie longer the period of exposuro to risk, the greater is the pro- 
portion of foreclosures out of a given number of mortgagCB made at the 
same timo. The rationale of the adjustment method employed is oa 
follows; On Juno 30, 194,0, tho mortgages which liad been insured dur- 
ing the calendar year 1030 could have been foreclosed in any month 
from January 1939 through Juno 1040. The range of tho period of ex- 
posuTO to foreclosure is thus from 1 to 18 months. Tho average period of 
exposure prior to foreclosure for tho foreclosures on mortgages mado in 
1939 is 12.13 months. Tho proportion of mortgages which could be 
expected to be foiGcloscd after an exposure period of 12.13 months is 
.099 of 1 per cent. This foroclosurc rate is derived from the forcclosuro 
mortality table, 

Table III presents tho range in months, tho avonigo period of ox- 
poauro, and tho corresponding forcclosuro rates for mortgages on total, 
new, and existing homes made in the aoparato years between 1936 and 
1939. 
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It is appai'cnt that if the morfegagcH made in 1930 had been made in 
1935 there would have been many move forccloHures according to tho 
foreclosure mortality table. Since tho fovcclosurc rate for the 1930 
mortgages is, according to the prncodiiiK lal)lc, .099 of 1 per cent, and 
the rate for the 1930 mortgages in 1.225 per cent, then 12.374 times 
(1 225-^.099) ns many forecIosurnH could have been expected by June 
30 1040) if mortgages were mado in 1035. Tire rate of forc- 


TAIU.K IV 

TTIIAL AND ADJUSTED rOUKfH/iHOHKH ON MOllTOAClEa SF.CUriED HY ALL, NEW, 
actual Awu^ 15XlBTINa 1- TO 4-FAMILY HOMES fNaUllin), ni36-1030 
Hiuiod on MoriBBBM Forcolosod Tlirougli Juno 30, 1010 


Your Injured 


All 

lioinc4* 


Now 

lioinoJ 


ExljlinK 

liomoB 


10311 Aolunl (orcoloaurea 

1030 Aclutil fotofllojuroa 

Eipcoiftney ndlujlmeiU loolor 
A(l)uBlcd (oreolujuroa 

1037 AjLuftl toreslomifw 
ExpoflUnoy odiuJlmcnt fnelor 
AdluAlfld foreeloaurea 

1038 Aflluftl foroeloflureA 
EipooUnoy nd)iiiilmciil faolor 
AdJujlcd (orocloJurM 

1030 Aolunl {oroolonucM 

ExpooUnoy ndluNliiicnl Inelor 
AdjuBlcd (orcelonurcH 

Tolnl nolunl (orooIoBuron 

Tolnl ndluBlod farccloBjre!i 


200 

004 

1. aun 

020 

7B0 

2. IDI 

I. OlU 

nos 

l.OOK 

AO 

II. 031 
«6l 

2.137 

A. 10(1 


10 

210 

1.133 

37.7 

300 

2.030 

702 

237 
1.1 M 
1 ,003 

10 

B.H'IH 

300 

002 

2,017 


211 

118 

1.303 

600 

300 

2.200 

800 

131 

1.021 

006 

10 

lO.OlD 

200 

1,176 

2,070 


* 'rho diaorcnniiciea bolwsen iho vnlut* ol Uio Mitootoiicy fRClom for nil lioniM In llda Inldonnd 
Iboao in lUo loxl nro oxplftiniNl by (lie wn.owlml dirrcrciil dolmIUonn ol now nnd oiiatinR UoinM used 
la Ibe ccnalruollon of tbo morKWHO mortniily InWc. Tl.o difforcncon in rnlcn nro. howovor, inalgnificnnl, 

closure for tlic 1935 mortgages i.s thu.s 12.374 times tlic rate for tiro 1939 

mortgages. . 

The value, 12.374 is called an "cxpr.claiiey adjustment factor, ihis 
is used to convert tlie actual forecloHures on inoi tgagcs iniulo in 1939 
to what could lie expected to prevail if Ihew* moilgiiges were iniule in 

tho first year of the five-year perhul 
Expectancy adjustinent faelors are (uimputeil for the forecloHiues on 
the mortgages insured in eiieli year between 103(1 and 1030. I'or the 
foreclosures on mortgages made in 1035, tlusy are unity heeiiii.HO it is 
this year which is used for the ba-se foreclosure experimico. 
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Actimllyj of the morLRngrs made in 19H9, only 69 mortgagea on 1- to 
4-family liomca were forcelosnd hy tlio cud of June 1940. On the basia of 
the foreclosure mortality tabic and the derived eximctaiicy adjiiatment 

TAIU.I:: V 

FOIIKCLOBUUE EXPERIENCE WITH 1‘nol'EU'rY VAEUATHJN ON HINQLE-FAMILY 
IIOMEB SECUIllNO M<lUTCIA(ir:n INHUUEI), lua&-103lt 
UiuiimI un inorlftARM lotMlfMod llimuxli June 31), 1010 


Properly vtkUinllon 

MorlKARoa inHuiml 
iu35-}uau 
Number Per ccnl 

l'(irRr.l(Kiura 
rlak IihIrk, 
ntljunlcil 

flil.priiinro IoaI 
nf elniiinenncQ* 

Poreoloaure 
rnle, nclidsLcd 
103S-1D3Q 

Lua Ibon 13,000 

6,3-10 

1.20 

vs.oo 

iioL riRntficnnl 

1.07% 

|2,a00lo 2,000 

33 ,-106 

7.66 

116.30 

fligniricRnl 

1.31 

3,000 lo 3,000 

81,033 

18.41 

82.38 

algniflciiiii 

.03 

4,000 lo 4,000 

07,880 

22.08 

81.70 

aignllleniil 

.03 

6,000 lo 5,000 

86,431 

10.27 

77.01 

niKiiincniil 

.87 

0,000 lo 0,000 

01,617 

13.87 

IRl .08 

not iiiHiilOcnitl 

1.16 

7,000 lo 7,000 

30,467 

0.87 

110.33 

itnl filRhincnnl 

1.26 

a,0Q0Lo 0,000 

20,082 

8.88 

170.63 

nlRiiineitiil 

2.00 

10,000 lo 11,000 

10,048 

2.27 

180.18 

eilthirie.iiil 

2.01 

13,000 IQ 14,000 

0,878 

1.41 

238.80 

sisnificanl 

2.71 

16,000 or moro 

6,141 

I.IO 

213.70 

elxniriennl 

2.11 

ToUl 

443,977 

100,00 

100.00 

(ifliilflconl 

1.13% 


TAlir.B VI 

FOnECLOaunE EXPEniENCE WITH nonUOWKU'H ANNUAI. INCOME ON SINGLE- 
FAMILY OWNER-OCCUPIED HOMES SECURINO MOIITOAOEH INBUllED. 1035-1030 
HuiihI ott mortgAgoa foroolosed UiroUKl) Juno SO, 11) >0 


norrower'a nmiunl 
inooniQ 

Morlgngoa ineurod 
1036-1030 
Number Forooitl 

ForoolMuro 
riak IndoK, 
ndluelcd 

C>il-«(|unrD tOAl 
ol BlKiiillcitiico* 

Foreoloaiiro 
rnlo, nOluBtcil 
1D36-L03D 

l«u llinn 11,000 

1,717 

.47 

120.70 

nol signilloniit 

1.30% 

11,000 to 1,100 

10,632 

6.40 

102.00 

iinl ainnldcnnt 

l.U 

1,600 lo 1,000 

08,724 

10.01 

07.00 

not BlKitlHcnnl 

1.05 

2,000 la 2,400 

00,300 

26.01 

80.44 

siRnifjciinl 

.00 

2,600 lo 2,000 

6.|,076 

14.00 

82.15 

aignilicanl 

.88 

3,000 lo 3,100 

41,810 

11.68 

00.31 

not Blgniricnnl 

1.07 

3,600 lo 3,000 

27,488 

7.01 

110.32 

aiKidRoant 

1.26 

4,000 io 4,000 

26,013 

7,18 

112-07 

nol very BignlUoaul 

1.21 

5,000 lo 0,000 

. 10,001 

6.20 

140.30 

dlgnircAnl 

1.61 

7,000 lo 0,000 

8,023 

2.22 

112.10 

iinlelRrilQoAnt 

1.21 

10,000 or more 

1,710 

1.30 

170.10 

BignlfioitiiL 

l.BO 

ToUl 

801,426 

100.00 

100.00 

iilKiiiricniil 

1.08% 


■* Blgnlnoant-«oinpiilc(l vnluos ol x* aro Blgnlfloanl neonntinii lo 1 i)or coni alntnlurd ol i)r«bnbllily, 
Not very slBnlOcanl-oainpulcd vrIuos of x* *ro alRiillIcniit nccurclIiiK lu 5 l>or cant slniidRrd of 
probabillLy, 


factors for mortgages exposed an average period of 12,13 months, 
12.374 times as many, or 730 forocloaurcs, could Imvc been expected 
had these 1939 mortgages been made in 1936. 
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IV nrcsonling ihc expectancy ndjirntmcnl factors and the 
Hnl nnd idi listed forodoBuros, ilhislratcfl liow the total number of 
Sid foreclosures is arrived at for all homes a, rvcll as for now and 

“iSSSotancy adjustment faclom derived from the mortgage 
„oiity table wore then applied ns weighting factors to the numorical 
liSutions of foreclosures on inorlgageH insured in eaoh o the five 
veats for each of the Ifl risk eharneleriHtieH selected for analysis. The 
7 1,1 foreclosures in each of the class intervals were summed to givo 
. ,1 "• 

‘TirtTiS Iul.1 II.. »!..«. ..I II.. (o«l»..," .1* I* 

so computed for any one of the risk elements arc valid for only a flye- 
yoM' period of the order which deserihes the economic conditions which 
nrevailcd botwceii 193.*) and 1939. 

In order to dotormiiie the reliahility of the samples of eases used and 
the significance of the differences in the di.strihiitions of the mortgages- 
in-foreo and tlio fororlosures from ussiimcd uiiifomuly, tho Chi-Sfiuaro 
test of significance using the. one, per emit probability standard was ap- 


Slnoo the, adjusted foreelo.sures are the number tha could be ex.- 
pected it all tho mortgages were exposed helween ^ " 

luic toroclosuro cxpnetaiiey rate may he eoinpiited. At the end of fivo 
years of oiioratiflii, the adjusted foreelnsiire rato^ on all mortgages 
imd by the l-'ederal Housing Admiiii.mratimi with eonrparablo ex- 
posure periods is 1.12 iier cent. This foreelomire rate is 
luld be distinguished from the rates provided by the moitahty lablo 

which avo survivor iuUjh. , . r i 

Tables V and VI arc taken from the FIIA sUidy of foreelosuie , - 

pericnce to ilhislrale the, applieation of this melliod of analysis in tho 
case of property vahialiou and horrowor's niimiiil income. 



SAMPLING ERIIOKS OF SYSTOMATIC AND 
RANDOM SURVEYS OF COVEll- 
TYPIO AREAS* 

By Ja2i[Bb Cf. OHiioiiNKf 
Foretl Service 

T he rtiiU’OSE of tilio present pft\>cr w to report the roKults of an invcB- 
tigation into the aceurucy of namplo estimates obtained from sys- 
tomatio and from random samples. Also, in it will bo dcacribod a 
procedure for caliinating tho sampling error of nu cnlimato based on a 
sot of ayatomatic obaorvationa. 

Tlie studies reported hero deal with the resuUs of sampling to eati- 
mato the composition of an area by cover-typo cloasca, but these eati- 
mateB differ iu no essential way from catimatea of composition by many 
other criteria of clnaaification, c.g., land-use classes, forcst-coudition 
classes, etc. In fact, the dcciaion to uac material of tliis kind in tho study 
was baaed largely on convcnionco and availability of data, and not on a 
belief that tho typo of material selected is peculiarly suited to this kind 
of study. It should bo pointed o\it, however, that the problem solcotcd 
is one of real importonco, einco c.Htiinato.s of areas according to pre- 
aetibed claasificationa are l)a«ic to moat land-use planning and form an 
integral part of many suivoys. 

Tho data used in the studies reported hero wore ol)taincd from two 
covor-typo maps, one ropresonting a modcratC'.sizcd area and tho other 
a largo area; the sampling being inodoratcly intonsivc in tho first and 
very extensive in the second. Specifically, tho first is a vcgotativc-covor 
and land-use map of an area 28X30 miles in eoutlicvn California; the 
sampling of this map being at tho rate of one lino per mile of width. 
The sGCond is a forcal-typo and condition map of a soction of north- 
western Washington running southward 80 miles fi'om tho Canadian 
border, and from Puget Sound to tho summit of tho Cascades — a dis- 
tance of roughly 60 miles; tho sampling hero was at tho rate of one line 
in 10 miles of width, thcroby following the national forest-survey pro- 
cedure. In both cases, continuous lines woro drawn ncroas tho maps and 
the length of line traversing each typo was recorded. 

Tho area in a specified typo is assumed to occupy tho same per cont of 
the total area as tho length of lino Ihrougli that typo does of the total 

* A popor pre^onted tho 103rd Annual MeoUng of llio Aniorionn BtnllalloM Asaaolnlion in joint 
soMion wlllj Iho Irallluto of MntliemaUcal SUllalIca, Now York, LJooombor 30, 1011. 

t TLe Qulhor U oapcolnlly liidobi(»d lo Miog M. M. 8Andomlroi who Biipcrvlncd nnd did much of tho 
computational work na well os oOored a numtMr of friiilful auggcelioiia In Llio nnnlysiH, nud lo Dr. I. T. 
Hnlg, lor oontimied encouragomonl and eupporlof Uiolnrgo oloHonl Jol) Involvod, 
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th ol lino As n chock of this nsaumiition, the ni'oa of cultivated land 
(L man of the smallci' area was raooaiircd with a planimcter and was 
° nnrod with that GStimatod by tlio lino intorcoption method, the 
‘TLto beinE baaed upon all lines measured. By planimcter mensuvo, 
11 74S ner cent of the area was in cultivated land; by the linc-intcrccp- 
tio'rZhod, the percenlaKO was 41.800, a dilTereuce of 0,148 per cent 


CHAllT I 

sro^rKfATir' HAMPIiK Ol' sift MNl%a AOllOflH THK ABKA IN CULTIVATKI) 
\ANTcomVnNo ^ 10 IN i-:Acn of t..k .0 MII.I.S of WlDTri 



for the total area, or 0,353 por cent of tho area m cultivated land. This 
ia well within the limi ts of nccurney of tho planimotcv u.scd. 

Tho results of the Hludies of the two mnpa will ho considered in turn. 
The data for the California .study eon-sisled of type rocordingfl on 60 
lines across the area, seleeled in the foIlowiiiK way : ICach of the 30 nnlea 
of tho width of this tract wiw divided into 32 eiiual parts rciiresontinE 
32 lines acroa-s the ai'iia. From the numhin's 1-32, 20 niiin hers were se- 
lected at random and th<i line eoiTe.spondinK to <Mich of these 20 luini- 
berswasrun in each mile. For exiunple. line d was nui in miles 1, 2, d, 
... 30; then lino 0 wfis run in oaeh mile, ele. 'I’lie nh.servations on the 
600 linc.s BO selected consUUiled liio Inwie data from winch samples 


were drawn. 
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Tho 20 BcUs of 30 linos 1 mile apart onnsUtJitod 20 Hyslematic sam- 
ples. They arc, however, random in tlioir tolalH mid therefore provide a 
valid CBtimatc of the variance of such coinplelo .surveys. For compari- 
son, 20 random samples were drawn in each of aevorul way.s. These in- 
cluded among others (1) eoniplclely rnndom (that is, sets of 30 lines 
selectod completely nt rnndom out of tiie 01)0 lino.s) and (2) stratified 

trilAUT II 

A RANDOMIZED HI/)CK SAMl’Mi OS’ 30 I.INHH AC:1U».S.H TIIH AIIEA, flONSISTING 
OF 2 LINES HELEGl'ED AT llANIKlM IN EA<‘II OF Ifl lU.OCJKH 2 MILE.S WIDE 


random or randomized blocks. In (2), tho area was divided into 15 
blocks, each 2 miles wide, and two lines were drawn at random in each 
block. Time permits reporting upon only one cover typo, and for this 
purpose tho area in cultivated land is selected. For the other types tho 
implications are similar. 

Charts I and II show tho area in cultivated land (croa.s-hatchcd), 
and two methods of sampling. 

To tho nearest whole number, tho ntandard disviation of ilio syKtem- 
atic totals was 279 chains; that of tho mndomized block LoLiil.s was 564; 
and that of the complotoly random totals was 1701. Tho means of the 
survey totals wore, respectively, 28164, 28238, and 28657. It ia thus seen 
that, for this typo, tho catimatoB by till throe inolhocls tend toward the 
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„nl,ir. hut that tlio stamlavd deviation of the Bystomatio totals is 
*'*Clialt as Invgo as that of the raiidoinized hlocks, and only ono-sixth 

“lareo as for completely random Bamples. 

The practical signiflcance of the comparison of the accuracy of sys- 
tamati and ramlomiscd l.lock estimates is impressive. Only (iiie-foiirth 
.much iiifornialioii is ol.lained from the slratihcd random as from the 
ITomatic sample. Why? At least a part of the answer ,8 apparent 
mm 0 Slaoco at the disLril.ntioii of the observa ions composiiiK the 
first randomised block sample drawn (see Cbart II). 'vmild bo cx- 
neoted with blocks 2 inilca wide, approximately onc-fonrth of the niilca 
Tat no samples (acLnally 7 out of 30) while the sainc nnmbor have 2 
ta Even more .serious, as will Rcnerally be tine, lines close together 
occur frequently, there being in this case 4 pairs of lines only i mile 
annrt With lines 28 miles long, a second hue 4 mile from the fiist 
Ics little additional informalion after the first has been nieasnred.To 
offset this weakness, an unbiased estimate of the sam)) bug crior of a 
survey of this type is clircetly and easily calenlalecl by a atraightforwaid 
apnliMtioii of random samiile error fornuihie. An estimate n llic stancl- 
Sdeviatioii among wlioln surveys, of 575, cide.ilalcd f roin tlie avc age 
within-samplo mean-square, is close to tbe estimate of 501 based on 

"*Conai£ng llio systemalie Hiirveys again, it is well to oxammo the 
nature of tlio variation fmuid in populiUinns in p ace. It will bo rocog- 
iiisod first that Bubdivisinn of an area into lilockB dnos not divide it into 
horaogoncouB strata, llatlier, a variate elmiiges coiitimioiiBly wit on a 
Weekend from block to block. Generally, tlicn, a viiviato mensuiod 
first at a particular placn and tben at a pliiec a difrercntial distance 
away will undergo a diftereiitial ebniige. The varia ii may, then, ho 
considered ns a contimiona fuiietioii of i) 0 ,sitioii and the iiiohlcin of 
sampling reduces, Honsilily, to one of enrve fitting. I' nrthcr, the cmiela- 
tion between ohsorved values depends npnii the distance liotweon the 

points of observation. . , . i 

As with randomised block HampliiiR, it ih evident tlmt smee each mi c 
isronresentccl in the sample io the Haino extent ns m the iota area, any 
cliITorenco.s lietween miles eontribulo notbiiiR to the Hnmphnp; error. 
Also, it may lie mvid Unit the oliservalieu in tiny mil.M.s an 
any other observation in Mnil mile. 'I’he problem may 1 ki iTHlated, then 
na: "Given the rcHultH of a wirvey, wluit w tbe lo-ror of predieUnR t u 
resulta of another Himihir mivve-yV" (lonnidered in the lifilit of hneai 
kaat^aquaroH rc^Rression theory, thn inensuved loiiRth of hno iliroiiRh a 
typo, in any mile, may bo considered tho mdependont vanaljlo, and tl 
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cstimatG for any other line (not mciLfiurcd), in Lho same mile, oa the 
dependent variable. TJicn the variance of estimating any other line k 
the variance of eatimaling iU value when only the mile within which it 
lies is known, multiplied l)y (1 -r*), where r’ is the Hqiinrc of the correla- 
tion cocfiiciont of tho line mcoaurcil and the one to be csLimated. The 

CIIAIIT III 

COllllEIATlON COEFFKUKNTH OP MNI-:h I. 2, AND 3 MILES 
Al'AUT IIARKi) ON I.lNl-^ NOH. 4 AND fl 
CorrolnUon ol observatlotu on IIkm <1 mkI 0 hIiIi llntlon oilier lince IcM limn 1 mile 
(lltUneo aIm Ara oltowo, 


Cullivaled Lond 



correlation coeflBciont deponde, for its value, upon tho diatanco between 
the measured and estimated line. 

This correlation coefficient can bo estimated by calculating the cor- 
relation of lines measured at distances of one unit (mile in tliia case), 
two units, etc,, and plotting tho correlation, coeflicicnt ns the ordinate 
and the distance as the abscissa. As a control in drawing the curve, it is 
known that at zero diatanco tho corroiation coefTiciont is one. Expe- 
rience indicates the relationships to bo exponential in form, hence plot- 
ting on Bomi-logavlthmic paper is holpSul, 

Chart III shows tho calculated correlation cocfTiciciit of linos 1, 2, 
and 3 miles apart for systematic samples, lines Nos. 4 and 0 in every 
milo being the bases of the two parts of tho figure. Values of the corre- 
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lation coefficient for lines less than one mile apnrt also are calculable 

n this study and arc aho^vn here. ^ .. 

The variance of an obscrvaiioii at asmglc place is taken as the reaid- 
1 mean-squared deviation from a polynomial fitted by least squares. 
'^*^Chart IV shows a plot of the observationa of the GOO lines measured, 
the number of chains (GO feet) of cultivated land crossed by the line 

ciiAur IV 


vmKiTiFn OF CHAINS (M FHKT) OF CULTIVATED LAND CnOHSEl) IIY EACH OF 
bMUNES rio™ OVEIl THE POSITION OF THE LINE (IN MILES 

A Dolynomidl of doRreo 0 been filled to Iho olworv.llon* on lino No. IB In every mile by 
^ Ibo molbod of Icftat eaunrcd. OlweTvnUone used are abown wilU liOAvier dole. 



being plotted on the position of the lino in miles from tlio left edge of the 
map. A polynomial of degree G has been fitted to the ob.servntions on 
line No. IG in every mile. 

Experience has shown also that, wlicn enough terms in the poly- 
nomial have been used so tliat Iho introduction of terms of higher de- 
gree does not reduce the residual mean square Hignificanlly at the 6 
per cent level, the I'e.Huhud mean square is approximately eiiual to half 
the moan-squared successive dilToi'eiico of tho original oliKCivations, 
i,e., ^ 72 , whore 

y'. {.sTi-i-i “ 


71—1 
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In this equation, tlio Xi nrn tlm olKscrvatioiw in uiilca 1, 2, 3, ^ 

n— Ij n, and n is tlio niiml)nr of linpH in tli« Kainpln. ’ 

Tlio average squared error of cHlimatin^ any Hurvoy from any ob- 
served suiTey ia, then, 

5,. 3 J 1 S ’(1 — f^)j 

wliero s^= residual mean Rquare from n Iciwt-HquaiTH i)o]ynonual, 
n— the number of Iim« in iiHUrvcy, 

and the oHlimatcd ivvorngo of tin; wpiarcH of the eorrolation coef- 
ficients of a mcoHurejl lino willi nil linuH witliin the mile 
witliinwliicli tlm observalion oreiira. 1' or example, if line 10 
is ob.^erved, ia the average squared eorrolation coefficient 
for linos between 0 and 10/32 mile and lietwcon 0 and 22/32 
mile. In practice this in moat oaaily ol)taincd by integrating 
under tho curve r^=c‘’**'l)Olwcen llicIitniisO and 10/32, and, 
0 and 22/32. In this equation d is tbo distance between lines 
and fc is a constant, equal to 2 log afo) where ru) is the 
correlation coofllcicnt of lines one tinit apart. 


TADLK I 

SUMMARY or ESTIMATES OE 8TANDAlU> DEVIATlONfl OF BAMPMJ TOTALS FOn 
FOUR MAJOR TY1*158 CALCUJ,ATBD 1)Y MKTllO))8 DliSOJUnUD AllOVE 
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* Standard daviallon ot tolnlg oF Ze randomly aolooled ayalcmnLlo aompIcA, 

t Square root ol avarago ol ciimaloa of vnrianooa of lolnls bnanl on Bynlomallo eninplo obaerva- 
Uonq, eallmatcd from the roaldiul moan equaro from n polyncm'nl nilcd by leant squarca niid the 
estimated average squared corrolDtion coofTieiont of obaorved aurvey willi nil po.H.aib1o syNlcmnLla 
Burvoya. 

t Bbiho oa f with bnlf the tnoan-squared ouocoanivo diiTcreuoo (n/2) HubHlilulciI for lliQ rcsicluni 
mean equare from n filled polynomirtl. 

1 Square root of nvorngo variance of lotola onlimalul on ortHmpfi'oH Hint liiirj Byntcmnllcally 1 
mile apart woro randomly looalcd, twolnoaoli of flfloiii 2-iiill4>*W)dQ bluoka. 

(ISlandntil dQvldUou of 2Q (gntrlQ toltla. Uid aainploH comUUnK uf 2 linen at rnndatn in oaeli 
of 16 blooks. 

^ EalimnLo of alnnclard dovintloR of Hmple lotnle (aniHplIiiK ncoordiiifi lo II) bancil upon llio 
avorngo wlihtn-BnmpIo mean equnro. 

** SlAiulard dovlallon ot 20 sampla U>Ub, Uio eamplea oonxlBUtiK onoli of flO coiniilcfcly rnndomly 
Bolcolad llnea, 

tt Ealimnto of “*♦ baaed upon Uw nvorago wflltiii'aamplo mean square. 
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Upon applying thia formula to each of the ayatcmfitic survoya, tlie 
standard doviations wore found to range from 192 to 308, tho standard 
deviation corresponding to the nvorngo variance boing 254. This is to 
be compai’od with 270, the standard deviation among tho survey lotala. 
By comparison, tho standard deviations of totals from tho individual 

chaiit V 

MAP BiroWlNO AHEA IN DOUaLAfl-l'Ill 
Ono ol 3^ rnndomncil liluok nnraD^cs coiwlMlnR of 2 linttt nefeolcA nl mndotn In dadIi of lour 
20 -milQ-wi(la lilookn In etiown. Tlio bluak ItuuiulnrlM nro liidloaled by ihu brokon llius. 



randomized block samples ranged from 431 to 770, tliat corresponding 
to the average variance lining 675, ns mcnlioiiod earlier. 

Values of “I" wore calculated for cncli of the syfitomatic aiirvcyH and 
a comparison was made with the tliooroUcal distribution of "I," A 
Chi-square value of 10.5 wn.s found with 10 dcgi'eii.s of freedom. 

Table I summarizes tho rcHuUs for the foxir major typn.s found in 
the area. 

For tho Wasliington miii), only tho results for tho Doiiglas-fir typo 
will bo raoiitionod. Ilere, totals from 30 neln of 8 liiuis uniformly 10 
miles apart Bhowed a Hlaudar«l dovialion of 785 chainH. Uandornizod 
block samples based on 2 liiuw in each of four 2()-milo-wi(.l() bloclcn 
showed a standard deviation of 1,002 clmiiiH. (lhart V shown tho dis- 
tribution of tho Douglns-fir typo in tho area studied with ono of 30 
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randomiilcd lilock aampIcR oI)Kcr\'od. The variance of the random aiir- 
voys is seen to bo about twice (i.c., 1.83 timo«) ah large as for aystcmatic 
Bumys of the same intensity. Again, the mean values were very close 
to being 8,340 and 8,280 clinins for the Hyalcmatic and tho randomized 
block surveys, respectively. 

With tho aid of the more simply calculated formula, 

2 

(where and P have Llic same meaning as previously), tho osLimated 
standard deviationa of toiata wero caieuhitcj fiom each of the 20 
systematic surveys. These ranged from 342 to 1,644 with that derived 
from the average variance being 965. Tliis is to he compared with 786 
chains, the standard deviation of tho actual toLala. 

To summarize ihoac tests of slratifiod random and systematic sur- 
veys of cover-type areas: 

1. Tor tho material used in the test, stratified I'niulom surveys were 
only onc-lmif to oiio-fourth as efficient as systematic surveys of the 
same intensity; 

2. If data taken systematically aro used with random sample 
formulae, biased ostimatcB of tho flampling errors of totals or mciuis 
result; 

3. It is demonstrated that with material of tliia kind, random sample 
formulae when applied to randomly selected obficrviitions yield de- 
pendable estimates of tho sampling errors of totals; and 

4. It ia demonstrated that from estimates of the correlation of 
measured and unmeasured lines dopcndnblo CHlimalc.‘j of tho sampling 
en'oia of systematic namplca arc obtained. 



SAMPLING WITH TRANSVERSE TRAVERSE LINES 

liy Mai.coi.m J. PnouDpooT* 

Bureau oj the Census 

I N Tiiii: ANALYsrs of liind uso for tlic Tcunc.s.s-Gc Valley Authority, a 
rapid recoimaissaiico tefshniquo waa needed to flumplo the qiuiiitity 
and distribution of varioua typos of land at lower cost than tho oxponso 
of detailed map])ing. In tho years 1934 -35, a IravorHo luotliod of csti- 
mation was tried out with Iho purpose of determining tho adequacy of 
sampling data so colloolod. 

Traverses spaced nt various intervals were run across comj)lctcd 
land-use maps and the lengths of viiriuus types of land were noted along 
each traverse. These lengths, converted to i)crcontagcs, were compared 
with tho percentages l)ascd on the arcus taken by tliosc tyjjos of land 
aa determined by planiinoter monsureincnt. This is osscnlially tho 
method introduced by Ilosiwid* in 1898 for petrographic analysis. ITo 
computed tho content of various mineral components of rocks by 
moasuring tho lengths occupied Ly these eompononts along travorso 
lines. J. M. Trefothou of the University of Wlsoon.sin first applied llosi- 
mVa method to gcograpliical reconnaissance.* Ills conclusions coin- 
cided with llosiwal's, nani<?ly, that good results could ho obtained when 
the total length of tho traverse limss exceeds 100 iinios tho iivcrngo 
intercept of tlio field typas travensed. 

The importance of this ratio is illustrated hy Chart I. Hero is shown 
a largo square divided into fields of different i.yp<‘s hibollnd from A to 
E, Tabic I A, portainiiig to the entire arcaas-stimcd to bn sixtocn square 
miles, givos in Cohunu (1) tho percentages taken by each field typo a.s 
determined by planiinetor inoasnrcnncnt, and in Column (2) tho ])(U'- 
contages taken by each field type ns doterinhiod by inensuring the total 
traverse intorcepts .shown by broken lines. Column (3) shows the devia- 
tions between Coluinn.s (1) ami (2) which result in a voot-nioan-.square 
error of 0.6. In this case the ratio of the total traverse length to average 
field intercept is 88 to 1. 

In contrast, Taldo I 11, pert-aining to the area of four Htiuarc miles 
(tho lower riglit-hand quarter of CHiarl I), sniuiilcd hy tho Hanm triiv- 

*TIiq nullior nckmitvlRilKrn tviih Rmliciiiln iii!vi>rnl lirl|ifiil iiuidn hy Dr. W, ]‘'il\s-nr(l8 

Domlnt!, Stnd Mnlliamnllnlnti *>1 ilio lliirrnii llin (Vu-ii^. imuI Uin mviiliinhln iiK'ili.liiiiro r(>iul('rccl hy 
Louiao WnldriilT hi llicao Jird'iua iiialitiltriil 

' AukuaI lluaiwnl. Uelrr (/runi'trivhp Orslriinan'ilj/sfn, Kin rin/nrhrr M’fy t'" y.iffirtiinc/ntiyen 
PiiltitUuno ilei qiinnUInrlntrrhnrUniMrii il'r Alinrralhfiauilihrtic yi'inmutfr I'lir (Wirii: ICiioiiiKlioIiCA 
Ktlatliclics nololianiialniL, IHIJH). Fur n nliorl niiiuiiinry i»f llih work in I'jiKli'ih, nco Alljcrl JuIiniinHCii. 
Afanual 0/ Ihirooraithit Mtlbu<h (MaUriiw-llill Ihmk Co.. lUlH). i>|i. 

’Popor rend boloro llio AMrjainticiH of AiiicrirAu tScuKrAitlioni. Si. I.<iula, MiaHoiiri, DcuciDhcr 1036. 
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oreo epacing showfl nearly a fourfold increase in llic root-mcan-squaro 
error. This is accompanied by the lorw refined ratio of 23 to 1 although 
it will be noted by inepcctioii that the average field intercept is ap- 
proximately the Bflme OH for tlio entire area. 

A higher ratio ncliiovcd for the aamc area by twico the frequency of 
lines (the ndchtioiial lines are shown by dots) gives the results 8ho^vIlill 
Table I C. The ratio of total IravcrRC length to average field intercept 

ClfAIlT I 



is now 46 to 1 and the root-mcan-squaro error has decreased approxi- 
mately 60 per cent. 

From these comparisons it Scorns obvious that tlic greater the total 
traverse length and the narrower the spacing tlvo smaller tlio resulting 
root-moan-squaro error in sampling Uio five Hold types. Tho rool-mean- 
square errors obtained for those llirco oxnmploa, ^vhon i)lottDcl, give a 
suggestion of regularity. At infinitely closo spacing thoro would bo no 
error at all, henco the lino must pees through tho origin. 

The porcentagGs of the total areas taken by tho fivo field types con- 
tributing to the root-mean-squaro error do not differ widely; nonepre- 
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dominatea over the other and none ia extremely small. It romainB to 
see what happens to the errop of tlio traverse method if tho percentaoe 
taken by ono of tho field typo.s in small. ^ 

To obtain ovidoncQ on this question and in an effort to work out a 
traverse precision chart for rccoii imisannco field purposes, tho ado- 


TAllI.E I 

COMPAEiaON OF TKAVEUSB LKNQTJI WITH PLANIMETIIII MEASUREMENT 


Field lyjiQ 


A. lialio t}/ 3 W(il Tronnt |o yUM IfUercipt it 88 . 't 
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10.0 
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0.1 
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1.3 


Itoot-inoAn-rquAro error 1.2 


quacy of Imlf- and qunrtoiwnilc simeings were tested out on an area 
comprising 134 scpiaro miles and ten different land types. Tlio area 
stretched from tho IIolsLon llivor lo the fimoky Mountains and tho 
various land types ranged from 50 per cent down lo 7 per cent of tho 
total aroa. In carrying out the exporiiiKUil, the loLal area was divided 
into 134 square miles, and tho pere.mtage of eueli square devoted to 
each of tho ten land Lype.n was eomputed from their areas as olitained 
by paniinotor meuHurement. 'I’lie re.suUa ohlained by the lialf- and 
?n tmverse line.s, likewise expressed by pereontagCH devoted 

hvti 1 ■ ooniparod with tlie poreeiiingos obtained 

Dy tao plammotcr. For any land typo in tho on tiro field there wore thus 
percentages baaed on planimotor mcosuroinonta, and 134 percent- 
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ages boflcd on tlio travcracj linca. ThcRo 134 pairs were plotted on a scat- 
ter diagram, for which a coofneient of corrolaLion was computed. The 
reaulta aro aliown in Table II and II. Tho correlations arc ade- 

quate, ib will bo obRci'vcd, except for the land types having the lowest 
percentage. Tho crosses (showing the corrclntioiis for the 80 to 1 ratios) 
invariably fall above tho dots (Hhowing tlio coiTolations for the 40 to 
1 ratios), and moreover are more nearly uniform for tlio ton different 
porcentagea. 

CIIAUT II 

COnnELATIONS DETWEHN TnAVKItfiK ANI> KOf.I. COVimAOK MAI’PlNa FOll 
TEN DlI’FEnENT LAND TVPES 



10 20 30 40 bO 60 

PERCENT LANO TYPE 


These coefEcients of correlation show that if tlio ratio of the total 
length of the traverse lino to tho average field iiilorcopt of all fields is 
sufficiently large, adequate results can bo obtained for a field type com- 
prising any given porcentago of the total area. ITowevcr, for a field 
type comprising loss than 6 per cent, lliis ratio apparently must be 
increased beyond 100 to 1, at which point tho traverso field costs ap- 
proach the cost of full covorago. The.so indices theroforo provide at 
least the beginning of a traverse precision chart for uko in foi'ccasting 
tho accuracy of traverse sampling under varying field conditiciLs,® 

' Hftd funds been nvnlUbloUtl5ol)itTl.inlBhlhhvo boon gtCBlly oxlondccl nntl roHnccl. Asobsorvedby 
Dr. Doming, II would hovo boon hlglily doslrnbla lo study tbo fcllnblllty of llio rcaulla under dllTorent 
ratios, using the nvoroge Hold Inloroepi of esoh Hold lypo lo the loin! IrnvorBo Icnglb. Il 'H hoped Ihot 
Bomeoua with alnular daln and Ibe funds ond l•olllUca will undortnko buoIi Invoatignllona. 



-SAMPLiNa WITH Tiianbvrbse TnAvunsB Lines ggg 

To show tho utility of tills cliart, lot us assumo an area of annroxi 
matoly 100 square miles. Limited funds and time render detail maiiniiiE 
irapraoticahlo, yet quantitative data pertaining to the proportional 

TAnr.B II 


COnHELATIONS HETWEEN TnAVEnRI? AND FUIJ. COVEIIAOE 
DIFFJSnENT LAND T^I'Ka 


MAPPING roil TEN 


Typo of Inntl 


ArtOimDllo 
mrsu of llio 
delftlinl 
flnld ditlft 
III por cent 


AriUiinodo 
moon of (lio 
Irovemo 
dAto In 
IMrccnl 



(l) 

(2) 


flfalf'inilA Irnvemo eDAcInitl 

ffol eroding 

50.1 


Woodland 

30. a 

3(1.8 

Sheol erosion 

33.3 

32.8 

Cropped 

32.2 

31.1 

10-20 per cent elopci . . . 

27.1 

20.0 

0*10 per cent slopes. . . . 

23.3 

2.1.8 

Pailurcd 

21.(1 

21.8 

2(H0 per oenl slopes . . . 

in. 8 

17.0 

Idle 

7.7 

8.1 

7.0 

40 

* !• 

1 

Gullrlni 

7.4 

ToIaI IrAverso leiiHlh 
AverAKA Hold liilereept 


Coofliolonla 
of corrolntlon 
liclH'con lIlQ 
Irnvenio Join 
n»d tho dolailcd 
Hold dnln 
(3) 


.8873 

.0607 

.8323 

.8063 

.0678 

.0501 

.7152 

.B8:i2 

.0021 

.8MS 


Noioroclliir 

Woodland 

Sheet croalon 

Cropped 

10-20 por oanl filo]ipq, , , 

0-10 per oonl bIopm . . . , 

Psilured 

20-40 per cent slopes. . . 

Idle 

Gullying 


(Qiuirlcr«niilo IrAvcno npnoing) 
"'’•I 67. n 

3f).3 


.10. » 

.3.1.3 

32.2 
i.7.1 

23.3 
21. A 
10. A 

7,7 
7. 'I 


3:i.i 

. 11.0 

27.2 

23.0 

21.0 
17.7 
7.0 
7.0 


TttlBl irnvera* Icnulh HO 
Averogn field inlercepl ” ! 


.0137 

.0707 

.0101 

.0057 

.0706 

.0701 

.0107 

.0:i75 

.8323 

.0263 


distribution of tiui innjor I.iihI ),yp,..s i„ thin ,u'on nro irquirod. Tho 
d thoso typiLs i.s lo |„, mIumvii hy Hf,uitnMniln unim. To 
mecttliLsolijocLivo, tiu- foliowiiiK 10 Ktops ciiii ho liikoii: 

1. Map timio widely l,ut ovonly. Hpuird travor.so linos ikwo.s.h tlio 

Frl tbnrn *' "T '■« imUnni. 

c field datii tim.s oblnmnd compiilo Uio nvoniRO fiold iiitorccpt 
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of all liolda aud tho percentage of tho total area taken hy each of the 
major land types. 

2. Compute tho ratio of the total Iravcrflc length to tho average field 
intGrcQpt:. Refer to tho traverse prcclflion clinrt. If tliis ratio Ig suffi- 
ciently high, a high coofBcicnt of correlation is indicated for each land 
typo comprising moro than 7 per cent of llic total sample, If thcao con- 
ditions m met tho traverso Imca ailequatcly sample the oiitiro area for 
tliG luajor laud typos coiiocrniiig which iiifornmtion is desired. 

3. Lay off a squorc-inilo grid on a master ha.SQ map of tho area. If 
posaiblo, place this gi-ld so limb ono sido or the otlicr of each square 
mile lies traiisvorao to tho drainage pattern of tho area. 

4. Using tho determined average field intorcejit and tlio porccniage 
figures for tho major land types, determine from tho travorao precision 
chart tho travorso spacing which will provido tho necessary ratio within 
each square milo to give satisfactory cocfGcicnts of correlation. 

B. Lay out the determined travecao spacing on tho grid of tho mastot 
base map. 

0. Transfer these travorso liucB to field maps cut to an appropriate 
note-book sizo. 

7. Map tho land types occurring along cacli traverse line. 

8. By raoanfl of tho travorso field data thus obtained compute the 
percentage of each land typo occurring within eacii square mile, 

0. Plot thcBo porcontagQ figures on tho equarc-milo grid of an outline 
map for each land typo. 

10. Draw isoploth lines of equal porcontage for each laud type, sclcofh 
ing Intorvalg suited to tho purpose of tho investigation. 



INDEX-NUMBER DIFFERENCES: GEOMETRIC MEANS 

By InviMci H. Sieoel 
U. S. Bureau of Labor filalialia 

T his is tub las'i' of threo papers in thia JotnmALi on the dilTGi'cnco 
between indexes obtainable from tlio same set of relatives, The first 
Wo papers were conoernod with Iho diffcrciico botween the Pnnaeho 
and Lnapeyres formuloH and the more Rciieral ease of tlic difference be- 
tween any two arithmcLic mnaiiH. The area covered in those papers is 
rather broad, since any harmonie moan of relatives and any weighted 
or unweighted aggregative moiiHuro, including tire Edgeworth, can also 
be expressed ns an aritlimotic mean of relatives.^ With the extension of 
the discussion hero to geometric meaiiH of relatives and to the “ideal” 
index, the exploration of tlio entire domain of practical index numbers 
ifl virtually completed, 

The methods employed in this paper will bo similar to those em- 
ployed in the eai-Hcr ones. In addition, nso will bo made of tho well- 
known facts that logaritliiiis of geumeli-ic means I'oduco to linear forms 
and that arltlimetie menus aro necessarily greater than similarly 
weighted geometric moans if not all of the relatives nro ecpinh* Tho use 
of logarithms will make it moHt convenient for us to compare the 
magnitudes of tlio diffownt Irnhix numhors in ratio form. 

First, wo shall considor the ratio (H) hetsviieii weighted and un- 
weighted geometric means ((;« and O, respoctivcdy) of tho same sot of n 
relatives iXi=0i'/0t)' 

U => (f^/0 = (IlX“')»i:V(UX)*'". 

Since 

Z) loR ^ 

log R = _■ K ^ 

2 n 71 ^ 10 

and 

E w log X 2 ^ log • log 

E log X 11 1 • . . 1 ' I ... 1 


lu • tS ni„l Fornui- 

r 

number I'ormulnH," J)cc('iiili(ir MMI.iiji, AlU .'ll}!. 

<it.« WKhl<.<I nr>.l liimimi.in rai. r.lri. I.n «rlllrn nfl wclHhloil 

Jttalo mernm: JJA/,, wh.ro u, -(l/w,'!. omi r-k. wlioro 

llio D*pnn«lo.. of loKr.rllhn« 
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log R 


n—l 

E 

It 

E 

to* 

1 1 

Tl 

i-l 


1 1 


»E 


log.Yi IorX, 
1 1 


w 


From tlio iiumcrntor of Iho laHt oxpro.o.Hion (whifh ooiiLains dcter- 
minant products), Jl ih obviouK Uiut (f^>(r iiccc^ssiirily if IKg rank 
cocfRciont of corrtjlalioii bcUvcnii 1 )jc io( and tlio lo^ X( nriiinls -|-1, and 
that Gw<0 noccHsarily if the coo/fineiit c(i\ml.s —1. It nan also be 
shown tlmtj sinco 

log 12 <= fu, i»«.Y«r.*£rioB.Tn/2 ti) = y(r), 


or 


wohavoGw <(7 according ns r«.io«x <0- These eritoria'* arc analogous to 
those derived for the dlfforciico between a weighted rvrithinotic mean 
and an unweighted one. 

Wo shall now consider tho relation l)ct\vcon two differently weighted 
gcomotrio moans:® 


Sinco 

log 


2 li*' log A' 2 


and 

2] w' log X 52 w' 
52 w log a; ^io 
we have 


E E 


log J2' = 


w log 

X \ 

E» 


Wi' • 

• ' V}„’ 

v)i • 

' • 

1 to/ 

<11 

1 W| 

W/ 1 1 


V) 


52^52^' 


log AA • • • log Xn 

1 . . . 1 


52 w52 


' since an unwcIgUlcd orllhraotlo menn mity l»a 'wrlUcii im n weighted im*' (sco Inolnolo 2 ), log R 
mny qUo boexprofisod In loTinii of n wolglited gorroUllon cocniaicini nml woihIiIdiI Hlanilnnl tlovinlicns. 

* I'Ovlll hns Invcalignlcd tlia sign c>( llio dWorenoe bolwcoii imuiy lii(lox-iiiitiibor formulnsr 
Including gcomolrlo monna (roq Coufiri ConimitRion: Wrpnrf 0 / V'Afrd /Ifinun/ lirKiirrU donferenre, 1D37| 
pp, B5-S7). Ills Inveellgnllon wnarntrtolfid.liowavor, lo Indexes u 111) Iho fnurftolH ul wcIgblH commonly 
nppHed lo priaorolnllvca. Our dlsQuasion Is moroBonorni *«wl ombrnecM T^ivllt's rcHulls t\H speoial cnsca. 

Inoldontullyp nn nrlllimolla nnd n Rsomelrlo monn wllh the »uinc flot nf wclnlilfl nro improporly in- 
cluded In Lovltt's list of index pnlrs for wliloli Iho Incrinolily algei ia ‘not penimnonlly diroolcd." (An 
arllhinollo nnd harmonic moan with Iho sumo set of welghla oro nlao Improporly inoludod,) 
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which may also be written as 


From tlic last two expressions, it is evident; that Ow > necessarily if 
the rank cocflicicnt of correlation between the Wi'/wi and the log Xi 
equals +1; that <0^ necessarily if the cooflicient equals — 1; 
and, more goiiGrally, that tho sign of the difforonco between the two 
indexes corresponds to the sign of the weighted correlation coofliciont 
These criteria are analogous to those shown in tho earlier 
papers for the difference between two arithmetic means with dissimilar 
weights, 

Although an arithmetic mean is greater than a similarly weighted 
geometric mean (if some of the relatives are not equal), it is not neces- 
sarily greater than a geometric mean with different weights.® Designat- 
ing the arithmetic mean by Mu>, the geometric moan by GJ, and tho 
ratio by wo have 



whence 


log/e" 



23 w log Z 
2 n> 


logX' t^vUv'/io) (^v.haX ]2 i2 


Of 

ie" = 


Since log (T^wX/Xw) > Xw log X/Xw (if tho Xi aro not all equal), it is 
clear that R">1 (i.o., jlfu,>6V) if r„;(w7«,).jo,[.YS0. A positive correla- 
tion cocflicicnt, however, is consistent with values of R" greater or less 
than unity. 

Like its components, the raaschc and Laspeyres indexes, tho "ideah' 
index need not bo greater than a weighted geometric moan of relativea. 
We first considor tho relation between tho "ideal” index, I = {PxLxY'^, 
and G'p, = (nA'''‘)‘/^'’'j Px and Lx rcpre.scnt tho Panscho and Lnspoyres 
indexes of tho Xi=gi/yif and tho m,- arc tho weights in both tho 

' Thus, nil 'iinndjiiflloil" iiidimiry prodiiolioii IndoK of Uio kind nliown I>y H, rnbrioniil, Oulpul of 
Jifajiu/nedin'rii; IMmiricn 18UO-IOH7 (1010), need noL oMacd nil index ooinpiilod Jor llio Humo proitiiola 
by llio Dny-TIioinns forniiiln. Tlio I'nbrlrnnl meiwuroH nro bnecd on llio KdRoworlli ron'ntiln; llio Dny- 
Tliomns index for Llio lime f( ix n Rcoinolrio menu of llio produalion relnlLvcn wolHliUd by nvomnoa of the 
money vnluea for niid llio biixo period, U. 
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Laapeyros index and the geometric menu. If tlio Xt are not nil equal, it 
may readily bo sliowii tliat /></« ncccMarily when PxtLx, or, more 
generally, when r„iY’it,tx'^0. When the correlation coefficient is nega- 
tive, the inequality sign between the two indexes is not definitely di- 
rected. If, instead of wo take = (whore the 

are the weights in Px), then when Lx^Px, or, more generally, 

when rwir.iogx^O. When the correlation coefficient is positive, the in- 
equality sign between the indexes is not definiLely directed. If, fi. 
naily, wo take C?„-(rrA: “)>«“, then 2>(7„ necessarily when both 
rmr!(u./fny)'iogx and r»,!(«/»,Mog.r nro zero or negative. 

The difTorence between the "ideal” index and other moasiirca con- 
sidered in the earlier iiapcrs requires Ultlo comment. Its relation to its 
Gompononta, the Panache and Lospcj’rcs indexes, is olwious; and Pro- 
fessor Fisher has conclusively shown how do, so it is to the Edgeworth 
index.'^ Other eases may readily bo investigated by tlio methods em- 
ployed here and in the earlier papers. 

’ Bflo I. Fiihor, 0 / inrfei Wuni6«ra (1022), pp. 420-430; II. T. )>av 1» nntl W. F. C. NcIsod, 

fiiemanli 0 / (1037), pp. Iii-lt2; itnd 11. T. D«vU, Thtoru c/ Hcoitomtlritt (1041), p, 3SS, 



mathematical operations with punched cards* 

Py J. C. McPueusom 

Tnlernalional Duaincis Machines Corporalion 

I N THE PAST fifty years wo have seen a very Hignificuiit change in the 
extent and complexity of computations required to apply matlic- 
matical formulae to concrete situations. The early laws of physics, 
meclmnica and chomialry were expressed very frequently by matlie- 
matical expressions for which the computations wore fairly simple, and 
well within the range of the mechanical devices, including tables, then 

available. 

More recently we have been faced, fts higher brandies of inathe- 
mafcicfl have been called into use in solving other phenomena, with an 
imraeusG liicrGaac in the amount of labor required to compute results 
under the mathematical oxpresaions developed for this work. As an 
example, wo might mention boundary value problems and the use of 
determinants in analyzing statistical correlations and for solving elec- 
trical networks. While the mathematical exprcBBiona avo eimplo, the 
actual labor of carrying out the computations indicated can bo a mat- 
ter of weeks of work. 

There thus arises a further course for mathematical study, the do- 
velopracnt of mathematical expressions or expansions whose computa- 
tion can bo cffoctod by tlio means at our disposal. This involves clotor- 
midng the relative simplicity in use of various mathojnatical forms 
and the establishment of additional information regarding tho accuracy 
and limits of error of various procCRsos which can bo carried out by the 
devicoa which wo now have and can project. 

It is my purpose in tins paper to describe briefly one of the more 
powerful but little used tools for extensivo mathematical computation 
in order to point out its gonoral function and its present application 
to computing problems. 

Punched-card tabulating macliincs, because they require no further 
manual work than the original entry of the problem on punched cards 
which afterwards actuate automatic machines, form the most powerful 
tool yet devised for the performance of mathematical computations. As 
yet tho full capabilities of tho automatic punched-card method have not 
been achieved in scientific fields, except in isolated instances in widely 
separated fields of activity. In bringing boforo you tho results of the use 
of machino.s in tlio various fields of scicnco, it is hoped tlint many addi- 

* A paper prcaonlcd nl, Uio 103rd Annual MuoUnK oI Iho Amorioaii Btnlinlioal AHsooiallon in Joint 
Bosslon with tliQ Inalitulo o( Mothomatlonl StatialloB, Now Vorlc, Dooombor 28, 1011. 
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tional uses for macliinca will be devciopud and that tliiiiking in machine 
terma will bo greatly Alimulaled. 

Electrical punchcd-curd nccouiiliiiK machines were dovclopcd pri- 
marily ns a result of tlio analytical ilcinaiidH of the census and their 
great growth haa hcon. duo to their usefubim iu haudlhig statistical 
and accounting proccdurcH. This has led to liic dcvelopjnont of a spe- 
cific Beriea of machines actiialed by tlio luiiicbcd-cards on a fimcLional 
basis, i.e.j each machine designed to perform a specific function and 
record ila rosulLa iu fonu for further aulonmlie nmcliino Jmiulling if 
desired. 

The basic feature of talnilaliiig cquipmefit is its ability to read 
punched holes and perform the computations indicated by the holes, 
recording the results in printed or puuclicd-hnlu form for Rulisequcut 
processing. These machines rend a line nt a time and with automatic 
reading of the cavcla goes a Ingli spend of computing and handling of 
individual problems. Each maclnnc haa the ability to handle tabulating 
cards regardless of arrangement of data. 

Thoro are some six pvmchcd-card machines wlioso usefulness in han- 
dling mathematical work has been demonstrated. For computing work, 
the automatic Multiplier in perhaps Iho ino.sb useful. Tills machine reads 
multiplication problems, performs tho computations, and punches the 
answer back in tlio card oriwhich tho prubimn is staled. Tho MulLiplior 
can also make cross additions or Bubtrnctions while multiplying, thus 
performing iu a siuglo atop swch operations as lineivv intovpolatlon. Its 
operation is completely automatic and at a speed several Limes that of a 
clerk with n computing macliino. On auch work as 8 by 8 multiplica- 
tions, machine speed is 760 miiltipUcalions per liour and on smaller 
problems speeds up to 1,600 arc obtained. 

Of next importauco is tho machine termed the Ilcproduccr. This 
machine can. transfoi' all or part of the punched information on one 
card or set of cards to another set of cards at the fixed speed of 100 
cards per minute. It is used, for example, in making copies of punched- 
cai'd tables or parts of tables; for combining intormediato results com- 
puted on difToront sets of cards onto a single enrd for further process- 
ing; and for transferring data from one set of card.s to aiiolhor. The 
Reproducer is unique iu its ability to copy information from one docu- 
ment to another. At 0,000 cards per hour wo are able to reproduce, le- 
arrange, or extract information from punchocl-cavd rccordn. 

An automatic Sorting Machine is available for ra])idly roarrangiiig a 
set of cards into another sequence or for bringing together all curds 
canying a similar pimchcd-card designation. It operates at 400 cards 
per minute. 
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Another card arranging machine is the Collator, which can inter- 
leave two separate files of cards into a single file; or select cards from 
the one file matching cards in the other file; or select all cards greater 
than a certain value, or leas than a certain value, or falling between 
specified limits. This machine is used to select cards from a table file, 
and to rcfilo tlio aelocLcd cards after xiso. 

The principal piinchcd-card maclunc is called' tho Electric Account- 
ing Maeliine, It is n giant printing adding machine actuated by the pas- 
sage of the cards through a card feed at speeds ns high as 160 cards a 
minute. It has the ability to add, subtract, or ciiininatc amounts 
punched in one or several fields of Iho cards passing through it. It 
automatically adds nil cards having a common designation; and afc the 
end of the group, which it determines automatically, it prints the total 
and punches a new card with the group designation and tho group total 
on an automatic punch electrically connected to the accounting ma- 
chine. The machine lias a maximum adding capacity of 80 digits. 
These adding wheels may be grouped at will into counters of varying 
size and several factors may he added simultaneously. This machino is 
the commercial version of Babbage’s "Differential Engine” capable of 
operation over any number of orders of diiTcrcnccs, and a counter largo 
enough to handle figures of practically any required size. 

There are several kinds of punclios available for originally recording 
data on tlio punched cards, and they arc designed for rapid operation. 
There are also Verifiers for chocking punching by a second recording 
of tho data and Intorproters for printing on tlio cards tlic information 
punched in the card. 

The use of tho punched-enrd method for mathematical computation 
involves the ijag of one or more of the machines briefly described above. 
Some of the techniques require only tho use of the Punches, Sorter and 
the Electric Accounting Machine, while other operation-s will call for 
the use at some point of all of the machines dcsciibcd above. 

Tables. An extremely important use for the punched-card equipment 
is the preparation of tables. Tho equipment is so powerful in this re- 
spect that it has been said that every computalioiml problem should 
be examined to see to what extent special tables prepared by machino 
can be used in its solution. This statement applies not only to processes 
conducted entirely by the machine method, but also to extensive prob- 
lems where the siiccial tables can be prepared by the machine and then 
used by computers in their further work. Even in so simple a thing as 
making a linear table, in one instance the fimt thou.sand multiples of 
each of four 20-figuro numbers were produced in 4 hours, i.e., in about 
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one-tontli of the timo in which they could havo been copied by band. 

The Electric Accounting Machino and Summary Punch nro used in 
the preparation of iablea uaing the method of tliffcronce.q. The process 
ia covered in detail in a recent paper "On the Mechanical Tabulation 
of Polynomials,” appearing in the Septemher, 1011, issue of Uio Annak 
of Malhenialical Stalislica. 

Interpolation of tables is frccjucntly performed liy aid of piinclied- 
card techniques. On systematic intorpolntioii, a paper by L. J. Comvia 
in 1928 on “Construction of Tallies hy Iiilcri)nlalion” explains the 
preparation of Bubdividctl tablcfi hy ccnnpuiing the lust digit of each 
interpolated value exactly by the aid of a set of prepunched cards. 
Tlieao figures arc then differenced until they are smooth and the entire 
value of the differences inferred. From these differences, tlio Electric 
Accounting Machino will then nutoinntieiiHy constnict the subdivided 
values of the function. 

Interpolation by use of tho Lagrangian formulas can bo readily cc- 
compliahodwith the Multiplier and Electric Accounting Machino. The 
details of tho macliino process arc fully described in Dr. Eckert's book 
Punched Card Methods in Scicnliftc Compulaiion. 

Tho Elccti'io Accounting Machino enn l)o used to diffcioiico a 
puncliod'Card table, directly computing and printing botli first and 
second differences in a single, high-speed operation— ^,*100 per hour. 

One use of punched-enrd tablcn is for the automatic a))plication of 
values of functions to problem cards. This is done hy sorting ilic prob- 
lem cards in order according to the argumoi\t of tho table and then 
automatically solccting tlie proper table cards witli the Collator. The 
Reproducer then punclioa the data from the onto tlio problem 
cards. If interpolation is required it is done hy tho Multiplier. 

The table-making process is useful in HlatiHtics for converting raw 
scores. After tho mean and standard deviation Imvc been determined a 
linear equation of tho form Y=AX-{-fi can Ijo .cstalDlislicd and a 
punched-caid tablo rando for this function. Tlic punclicd-card table is 
then sorted ahead of tho raw score cards and the converted score gang 
punched into all cards. 

Harmonic Functions. Several of tho most important ubos of the ma- 
chines have been in connection with tho syntliPHis and nnalyeis of 
harmonic functions. A teclmical paper on tho uho of Hollerith machines 
for synthesis of harmonic Borios api)cai'cd in 1932. This paper, appearing 
in the Monthly Notices of the Hoyal Astronomical SorActy, presonted by 
Mr. L. J. Comrie, described tho method by wliich tlic many oocfTicients 
in Brown’s tables of tho moon were combined into an orbit for tho 
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moon carried out to the year 2^000. This w/ia the moat cliflicult case of 
harmonic synthesis whero the periods of tho various components were 
not commensurable. This paper explains the method by which punched- 
eard tables were prepared which took this fact into account and per- 
mitted the synthesis to proceed on a mechanical liasis. 

The use of cards for harmonic flynthesis is indicated by the recurrent 
use of the same component values in different arrangomonts as tho pe- 
riods repeat. Tho prcliminaiy card preparation conaista in dotoi'mining 
the interval of tho desired synthesis and then computing tho values of 
each term throughout its period for values of tho argument at tho de- 
sired interval. Tlieso values can bo computed initially with the aid of a 
punched-card table and tho multiplying punch. 

The cards for eacJi term are then placed in stacks on a table and the 
top card of each stack picked up and totaled in tho Electric Account- 
ing Mochino. Chocks on tho proper Bclcction of cards can be secured 
by adding card numbers ns well as tho coefficients. Tliis addition can 
bo performed automatically by placing a fipccial card ahead of each 
group of cards for a distinct argument. 

After tabulation, tho cards for tho various terms are separated by a 
mn through tlio Sorter and replaced behind tho unused cards for each 
respective term. 

For repeated synthesis of Fourier Series, prcpunclmd declcs which can 
be combined to produce any amplitude of each frequency are used. Such 
a deck has been used oxtonsivoly at California Institute of Technology 
and computes points at intervals of 1/500 of a oirclo and goes up to a 
frequency of 30. 

In tho analysis of harmonie Bci'ic.s as distinct from aynthesis, the 
Multiplier and Tabulator combine to give a most effective method in 
reducing the manual effort involved. These analyses are made with fcho 
aid of a sot of prepunched cards. These cards are prepunched with the 
value of the trigonometric function and a pattern showing in successive 
columns whether the product formed on that card ia to bo added, sub- 
tracted or eliminated in computing the successive amplitude coeffi- 
cients. 

One interesting possibility in the use of cards for harmonic synthesis 
which was suggested by Comrio is that a whole series of harmonic syn- 
theses involving llio same periods but vaiying ajnpliluclcs can bo tabu- 
lated from n double sot of cards. By combining Lho original and dupli- 
cate seta of cards out of phase sufficicnlly, any dc.sircd amplitude from 
zero to twice tho amplitude of tho set may bo produced. 

Progressive Digiling. Tabulating machines have been recognized quite 
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wicloly as an cfliciont means of computiiig llio Hums of products needed 
in computation of mulLipIccorrrlftlioiiHftud IciiHt Hfiunrc trendlines and 
other Btatialicfll and computationiil problom.s. Thin work can be per- 
formed with a sorter and tlio Electric Accounbing Mnehiuo. The process 
is aiicli that a number of crosH products ma-y he Imndled simultaneously 
in separate countor groups of the. Eleclric AccouiiUiig Machine, 

All the factors whieli are to he inulUplhsl logotlun' arc punched on 
cards, each card carrying tlui related data of n Ningle ease. The sums of 
tliQ squares and of tlio ero-Ms products nro ohliiincfl l)y n method of 
multiplication by addition. This proceas haudl(‘H one multiplier digit at 
a time and is oxtrcmcly rapid. Coinric. stal-cs that "on one occasion 
26,000 products of three-figure numhers were formed and added in 
about three hours.” Tliis method of muUiplimtion is probably the fastr 
ost known today, MuUiplicalioii lakes place nt Llio same speed as addi- 
tion and many products may he accuniinulatcd at one time. 

A clovolopmeut of this method of multiplying ])y addition is now in 
uao whore tho multiplication is dono without sorting. In tliis process an 
analyzing dovico on tho Electric Accounting Mnehino annly;5es tho 
digits of the nmltiplior column, adding or mihtracting tlio multiplicand 
into ono or more of three counters assigned vahu's of 1, 3 and 6. For 
example, tlio digit 4 adds into counters 1 and 3, tlie digit 0 into counters 
1 and 5, and digit 7 adds into counters 3 uikI 6 and is sulilractcd in 
countor 1, otc. These totals arc summary punched and tho 6 countev 
multiplied by B; 3 countor by 3, and sum (if 5, 3, 1 cros.s footed on 
multiplier. 

Evaluation of Dclerminanla. The solution of (lctcrininant.s, particu- 
larly of tho higher orders, is ono which is particularly hurdensomo when 
done manually. It is a problem to which tho punolind-oard mothod has 
boon applied for elimination of tho manual labor, Tlio method involves 
tho use of tho MultiplLor, tho Reproducer, and Sorter, and parallel.^ the 
short method of single division usually followed under manual inethoda, 

A card is punched for each element of the determinant identified by 
its row and column. Tho reciprocal of tho element ou ia punched in 
card an and used as a group mulU])llcr for all the cards in row 1. The 
cards for tho remaining rows are ofTsot gang punched tranaferring the 
value of tho elomenb of column 1 to tho remaining cards for each row. 
Tho cards for row 1 aro then sorted as gvon]> multiplioi' cards ahead of 
tho remaining cards by column, Tho cards aro then group multiplied 
for tho reduction a—hXa. This routine liaa roduced tlio determinant by 
one order and is repeated until tho determinant can bo evaluated at 
sight. 
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This method is oiiliroly general, very rapid, and involves a limited 
number of simple machine opernlionH. The identical process can bo 
used for the solution of Himultancous equations. 

Thus far wo have discihSHcd ba.sie prineiples of punchccl-card inetli- 
oda for performing matheinnlienl compuliilioiis. In addition to the spe- 
cific purposes of these busie priiiciplea there is a wide variety of prob- 
lems which can be solved by eoinbinatioiw or rcptiat(;d application of 
the basic punolicd-cfti'd steps, I will but briefly jioint out a few such 
problems which liavc been Huecessfully attacked and solved in this 
manner. 

One of the oulstancliiig applicaliona of the punched-nard method is 
its application to the solution of diiTcrcntinl eiiuaLions wliich was de- 
veloped by Ur. W, J. Eckert at Columbia. Tliis macliinc procedure is 
extremely cdoctivo and wo expect to eco its application cnvriGcl into 
many fields. Of particular significance in connection with this use of 
machines as compared with other methods is the degree of accuracy 
which call bo established. 

A simple but useful application of the Electric Accounting Macliinc 
is the preparation of scatter diagrams. Tlie punchcd-carcl technique for 
factor analysis has been worked and eucccsefully aiipHccl in Cliicago. 

Other major machine applications have been in the evaluation of 
formiiloo, for instance, tlio tmiisformatioa of spJjoj'icnl coordinates 
into rectangular coordimilcs. 

Another very extensive compulation now being performed is a bivari- 
ate linear interpolation where a boitcb of multiplior operations delor- 
minca the weight to bo given each of the four suiTounding known values 
of the function and performR the final evaluation. 

It should be clear that punched-card methods may bo applied to 
many computational problems extensive enough to warrant mechaniza- 
tion. The three fundamental mathematical operations into which al- 
most all computational prolilems can be traiisfoi'mcd, namely, evalua- 
tion of determinants, evaluation of harmonic series, and evaluation of 
polynomials can be performed by these methods. Much of the pre- 
liminary work in applying punchcd-carcl methods to scientific computa- 
tion has already been done by pioneons in this field. The task now be- 
fore us is to exploit intensively the new methods and more cflicient 
tools they have tested for us. 



A COMPUTATIONAL SHOUT CUT FOB. BEGBES- 
SIONS BASED ON UNEQUAL FBEQUENCIESi 

By Maiiion M. SANDOMino 
Office of the Inepector^Oeneral, War Doparlmenl 

T he nEonEsaioN of a eob of quantities with unequal frequencies on 
corroaponding equally spaced values of the indepcnclciifc variable 
may bo computed by the iiigcnioua inolhod given in B. A. Fiaher's 
Stalistical Melhoda for Research Workera, Ed. 7, pp. 108-176. This 
method, in that it requires a numbor of succesnivo additions, involves 
a great amount of WTiting. AVliilc it is true, as stated on page 170, 
‘That much labour is saved by choosing ft 'working zero’,'’ it is of inter- 
oat to oliminato all manual labor possible. 

Since a method making uso of orthogonal polynomials is to be pre- 
ferred to one requiring cumulative frequencies, it is assumed that oi-- 
thogonal polynomials aro used in prohlcnia with equal frequencies. With 
unequal froquoncica, short scries with low degree regressions might pos- 
sibly be written out without too much effort. With a large number of 
very long acts of observations, punch card equipment might be om- 
ployod for obtaining the cumulative frcquencios. Ilowover, without this 
equipment a calculating machine, especially one with multiplying keys, 
may be put to uso most advantageously. 

The following table gives factors that may bo used with the values of 
tho dopondont variable and tho froquoncics to obtain successive cu- 
mulative sums without tho intermediate recording that is shown in 
Fisher’s tables 30,3 and 30.4. Tho method of constructing tho table is 
apparent from tho numbers themselves. A formal illustration with a 
simplified case as, for cxamplo, with four quantities above tho working 
zero and four bolow follows. By writing out tho succeasivo additions 
above and bolow tho zero lino, quantities are obtained which aro seen 
to be sums of products of tho original values and tho factors shown in 
the table. 



0 

1 

2 

d 

d 

d 

d 

0 

o+d 

O'l-Sd 

tt+Zd 

b 

b-t-o+d 

b-l-SeH-ad 

b+3c+0d 

a 

a+b+o+d 

o^-2b-|.3e-t-'id 

a-|-3b+0e+10d 

A 

A+n+C+D 



B 

B+C+D 

n-l-ao+3D 


0 

<7+0 

C+2D 

C43n 

D 

0 

D 

D 


* Tho procedure doaoribed hero woo doalKaed nnd applied when llio wrilor wna oonneotod with tho 
U, S. Toreefc Service. 
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MULTIPLIEna Foil ODTAININO COMUf/ATIVE fiUAfS 


0 

1 

2 

3 

4 

6 

0 


17 

163 

DOD 

4846 

20340 

7-1013 

1 

IQ 

130 

810 

3870 

ICCOl 

6-1201 

1 

16 

120 

080 

3000 

1102B 

38700 

1 

14 

106 

600 

2380 

8608 

27132 

1 

13 

01 

466 

1820 

0188 

18601 

1 

12 

78 

301 

J3Ufl 

4308 

12370 

1 

11 

GO 

280 

lOUl 

8003 

8008 

1 

10 

65 

220 

718 

2002 

£000 

1 

0 

46 

106 

406 

1287 

8003 

1 

8 

30 

120 

330 

702 

1710 

1 

7 

28 

84 

210 

402 

02-1 

1 

0 

21 

60 

120 

262 

402 

1 

6 

IS 

36 

70 

120 

210 

1 

4 

10 

20 

36 

60 

81 

1 

a 

0 

10 

16 

21 

28 

1 

2 

a 

4 

6 

0 

7 

1 

1 

1 

1 

1 

1 

1 


1 


1 

1 
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2 

1 





1 

a 

a 

1 
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4 

0 

•1 

1 



1 

a 

10 

10 

0 

1 


1 

0 

16 

20 

16 

0 

1 

i 

7 

21 

30 

86 

21 

7 

1 

8 

28 

60 

70 

60 

28 

1 

0 

30 

84 

120 

120 

64 

1 

10 

40 

120 

210 

262 

210 

1 

11 

GO 

106 

330 

402 

402 

1 

12 

QQ 

220 

405 

702 

024 

1 

13 

78 

260 

716 

1287 

1710 

1 

14 

01 

804 

1001 

2002 

3003 

1 

10 

100 

466 

1305 

3003 

6000 

1 

10 

120 

600 

1820 

4308 

8008 


The appearance of ihcso factors from this arithmotic process formed 
the basis for proof, originally,* for this Bummation metliod of obtaining 
requisite products involving powora of tho independent variable. Tliis 
examplo is sufficiently general to indicate the method of constructing 
the entire table (which might bo regarded as cumulations of unit fre- 
quencies). 

The final quantities obtained in tho forward and backward summing 
may be recorded, and then their sums and differences computed as in- 
dicated by Fialier (p. 171). Howcvei*, it ia readily bgoii that these resuUs 
may be obtained directly in the calculating machine by taking tho sign 


’ Proposed by Q. P, llardy'nnd dosoribedby W, P, EldorLon In Clinp. 3 of liia FrcfliioHcu Curtci ajid 
Correlation, 1038, 
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of tho factora as negative in Llie odd coliiijins above tlic zero line ami 
recording only tlie final result for eneh column, Using li’islicr’a data for 
example, we obtain; ' 

i'»+i-u+ ■ ■ ■ I'S-i- i)m 

B'B+S-IH ■ ■ ■ +1-71 -Uffl-a-tl-.- o.8-io,„. “ 

‘ ■ -l-l'BH 4a■8^■ 66-0« OOSd 

and so on, foi' the rcinfliuiiii!; quaiilitioH. 

If the factors are used n.s imiltipliens and neeumulntcd, a ebook on 
tbeir sum is obtained in the upper |)url of the table from the value found 
iu the next column on the same lino as the last factor used, In the lower 
part of tho table, refoi'ciicc may lie iimdu to the above-mentioned value 
or to tho value in tlie next coiuinn and one line below. 

Tho table is written out in full to give the proper alignment as the 
columns drop down, and to have the factors arranged in the same order 
as the values thcm,selves usually appear. The table is very easily ex- 
tended, as needed, for either an increased range of the independent 
variable or for a higher degree curve, 

The greatest advantage is obtained from this table of factors by 
transferring it to pairor ruled in the same way as llmt on which tho lists 
of values and frepiiencics arc recorded. Aligiiineiit of the two permits 
tho accumiilalion of cross imiduels with little cilfort. 



OBTAINING DIFFERENCES FROM PUNCHED CARDS 

Cy Habivy Pbllb IIartkembibu and Heiiman E, Mileeu 
XJniversily of Missouri 

W HEN fltatiatical tables are available in fcho loi'jn of punclicd cai'cls, 
it is frequently desirable to obtain first differences from such a 
table or set of pimchcd cards. One method by ^Wiich first dilTcrenCGg 
can be obtained has been preaentod by W. J. Eckert in Punched Card 
Methods in Scientific Covvputationf Howovor, this mctliod involves 
running the cards through the numerical tabulating machino twice be- 
cause cards are tabulated in pnir.'^, the firat card in each pair being sub- 
tracted from the second card. An X must be jninched in alternate cards. 
On the second run of the cards, the finst card is removed in order to pair 
the second card with the third card, etc. A change must be made in the 
wiring of the ^-distrihiitor on the second run. Special wiring was ii.sed 
by Professor Eckert to obtain a break in control after every other card. 

It ia possible to obtain first differences on one rim of tlio cards with- 
out any special control wiring when Type the Alphabetic Account- 
ing Machine* is used. Chart I shows the wiring ncccs.sary, and parts of 
the report appear in Chart II. Card columns 3, 4, 6, and 0 contain the 
argument which in this ease is at/o- from 0 to 0,000. Card columns 7 
through 13 contain the function,* which is the area under the normal 
curve between the arithmetic mean and tlic value of x/a. 

The value of the function punched in each card is added in one 
counter and subtracted from another counter. The value of tho function 
punched in tho next card is registered in tho same two counters with 
the sign reversed by using the X punched in alternate cards to control 
an X-distl'ibutor. In this particular sot of cards tho A's wore punched 
above the oven numbers of tho digit in column 6. All cards with odd 
numbers in column 0 arc NO-A cards. 

The X’s punched in column 6 arc also used to obtain control breaks 
after each card and to control the selector which prints totals alternately 
from the two counters. The class of total impulse is wired through the 
total selector so that tho counters will bo cleared alternately at tho 
proper time. This wiring illustrates the great value of controlling total 
printing or counter clearance by wiring rather than by switches, as ia 
done on Typos 286 and 297. 

> Tills book wnn rovlowod ku this JovntlAL, Volumo 3(1, Numbor 2M, June, ID'il, pi>. 3ld-316, 

> For dolnllccl inslruolioiin niul illlmlroUonn of bow lo opomlo Uiln mnDliiiie, sco rrineijifcs 0 / Punc/i- 
Card Machine Operaiiati, by llnrry Polio TTHrlkoinoior. Now York, Tbomns Y. Crowell Co,, lOJS. 

' Qulnlio Inlorpolnllon wnn used (o compiilo vnluos of Uiq lunollon In boLwcon llioao eivon In Knrl 
Pearson's Tabla /or Slaliilfciane and nipmetrieianrj 
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The card count coiinccUon to type bar number 1 for lia ting numerical 
data causes zeros to be printed by type bars 3, 3, and 4. The card count 
connection to a couiitor enables via to register somotliiuK in number 16 
numerical type bar for total printing. We prevent the type bars actu- 
ated by the card count mcchanmin from printing by u.sing Immmerlock 

levers 1 and 16. 

If second diffoi'cncos are desired, the first differences ctiii bo Bummary 
punched and used to obtain second difTorences. A chock upon the 
punching can be obtained by noticing that tho sum of tlio first difTcr- 
ences approachca .GOOOOOO as a limit. Counter coupling is used in Clinrt 
I because some Type 405 nmeUines have only tho first 32 counters 

wired. 

ciiaht n 

PARTS OF THE PRINTED ItEPOftT ODTAINED FROM TUB AtPIIADETIC 
ACOOUNTINO MACHINE 


Aten 1^*”^ 

DilTcroiioo 


,0000000 

.0003080 

.0003000 

.0003080 

.0003000 

,0003080 

.0003000 

.00030BD 

.0003080 

.0003000 

.0003080 

.OOD30BO 

.0003080 

.0003080 


.0003041 

,0003010 

.000.3087 

.0003038 

.0003033 

.0003030 

,0003028 

.0003020 

.0003024 

.0003022 

.0003010 

.0003017 

.0003016 

,0003012 


O.OQO 

O.OOL 

0.002 

0.003 

0.001 

0.006 

0.000 

0.007 

0.008 

0.000 

O.OlO 

0.011 

0.012 

0.013 


0.737 

0.73B 

0.780 

0,740 

0.741 

0.712 

0.743 

0,714 

0.716 

0,710 

0.717 

0.718 

0.711) 

0.760 


.0000000 

.0003080 

.0007070 

.OOilOOB 

.0016068 

.0010047 

.0023037 

.0027020 

.0031010 

.0036006 

.0030804 

.0043883 

.0017872 

.0061801 


.2001388 

.2007428 

.2700406 

.2703600 

.2700633 

.2700603 

.2712601 

.2716017 

.2718041 

.2721003 

.2721082 

.2727000 

.2730714 

.2733720 
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AgruuHural Price Amtlyaut, hy Geoffrey .S. Sliejiliortl. Amos Iowa* Ths 
Iowa State College Proas. 19-11. viii, 402 ji|>. S9.7G. 


For twenty years agricuUurnl economists Imvc boon building up a tecli- 
niquo of ciuniititative iiienaurcincntn of coiiiinodity suiiply-doinand rclationa' 
olinost unknown to economic workers in otln'r liiddH. Tlicao studies Imvo 
served as tcclmical fouiidntiona nnd Ruidcs for vahL public notion programs 
111 the field of farm iiroductioii «<ljtiHlinPjit, price control, ivnd agricultural 
planning. The luiinber of publislicd "price nnalyHis’’ sLudins runs into the 
high hundreds, if nob into the thousniids. The books in this field liavc been 
few and far botwoen, with Thomsen's cloiiicntnry AgricuUural Prices' and 
Henry Schultz's monumeritnl TAcory nnd AfenHurcmenl of Demand^ the major 
printed texts to record the gonerallon of devclopinci^L that followed tho first 
explorations of Henry E. ^looro,® a genorntion ago, 

Shepherd presenta a treatment of the subject that is sophisticated from 
the oconoinist’s point of view. It ties back firmly to tho jnsLitutional facts 
of market organization nnd to modern economic tlicory. It carries on from 
tho price aiialyaoa LhcinsolvcH to their meaning in analyzing social action 
programs (such as tlio A. A. A., the Food Stamp Plan, milk j)rico plans, and 
markotinff agreoinonU, and pro-raloH) and oven further to a consideration of 
the basic pvoblom of how full employment can bo maintained in a sooicty 
whore monopolisllo competition is Uio rule and effective competition tho 
exception. 


After tho excollenl discussion of tho market institutioiiB within which 
farm prices are recorded, Hhoplicrd gives a step by stop discussion of tho 
basic economic plioscs of price nnalysis. In this section bis ajipronch in terms 
of supply and demand curves nml of their clnslicitics loads perhaps to an 
ovor-omphttsiB on thoao economic ahatrnctloiia rather tlian to analysis of tho 
lundamcntal problems of oxidaining changes in pricos, ehanges in production, 
ond changes in supply offered. Tho novice might wish also here for eomo 
cieorer hints and instructions for ncliml rcscnrcli operations. For example, 
tde chapter on elasticity of supply gives no clear statement of the fact that 
usually only by taking changes in production, rather than absolute amounts, 
has the agncuUurol supply curve been found mcnsiiralilo for aucccssivc pro- 
uo ion periods, Subsequent sections however, arc quite praotical. Statisti- 
cians will find of special interest tlio clear dUciissioiis of the use of multiple 
corrolation and tlie graphic short-cut method in price aiinlysiH in CJmptcr 18, 
m. . . sig»ihcaneo of price aimlysis rcaulls in Chapter 2L. 

10 10 a useful and stimulating book, and one that may bo an eye-opener 


' loan. 

' Henry L, Moore ET'* Unlvowlly of CIiIohro I’rcM, 103fl, 

enry i., Moore, BconomiQ Cvclii. TMr Law and Ca««. Mnaniill.ui, 1017. 


288 



„ 289 

■ Book Reviews 

to economists in other ficlcla who wonder how economic [unctionnl relations 
pan be mcosurod in quantitative ternm. It suinmanzcs an area of work that 
a moving continuouBly, though fumblingly at times, to provide economics 
with some of tlie same quantitative bnucs that the natural sciences have. 
" Moiidecai Ezekiee 

U. S. Department of Agriculture 


A Thcorelical Analysis of Imperfecl Compclition with Special Apphculiojito 
ills Agricultural Industries^ by William II. Nicliolls. Ames, Iowa, iho 
Iowa State College Treas. 1941. xiv, 384 pp. $3.75. 

Dr. Nicholla undertakes in this book to present the thoery of monopolistic 
or imperfect competition in an agricultural setting. It is essentially a text- 
book for use in graduate classes in marketing and prices; that is, it is not a 
monograph in the sense of being an exhaustive inductive study of a particu- 
lar situation. As a theoretical treatise it is not bo much an attcmiib to carry 
further the Chambcrlin-llobinson tyjic of analysis as to restate it and, as 
Nicholla puts it, to nasume the role of the tool-adapter. . , , 

The approach used is one obviously needed in graduate instruction for 
students of agricultural marketing. Many rcsearclicvs will find very helpful 
the carefully developed theoretical framework which the boolc presonta. 
Marketing textbooks very generally have atrcsaccl the institutional organiza- 
tion of tlic markets and the functiona performed. Empirical researches more 
often than not havo dealt with agricultural marketing ns a production proc- 
ess rabhor than as a bargaining procedure. I’ricea tend to bo taken as /nils 
acGompUa related to the supplica ofTored liy original producers and the de- 
mands arising from ultimate conaumora. Emphasis is thus on basic supply 
and ultimate demand, and upon cmcioncy in performance of the physical 
funotiouB of marketing. In this connection, consideration is likely to be 
given to scale of operations in the handling agency as it alToota the coat of 
processing and handling. Dr. NichoUs places emphasis upon the pnco-inak- 
ing aspect of marketing and possibly in some measure loaca sight of aocml 
gains Qs well as losaes which may arise from large-scale market oporabions. 
Such variations in cost of operation are, to be sure, included in his graphs but 
in exceedingly schematic form. They ai’C not much discussed. 

The fundamental interest of producers is to gain ns large a portion as 
possible of what ultimate consumers can be induced to pay; of consumeTB to 
get their product at as little as possible abovo the amounts needed to incluce 
production. Large-scale operations probably produce larger economies than 
most schematic presciiLations indicate. Griinling, then, a londency for tins 
larger scale operation to open the way to certain moiiopohstio pmcticos, the 
fundamental problems become those of appraising the net effects ol lew 
firms and large-scale operations and of ascertaining what measure of com- 
petition between them can and Bhould^bo brought about, and how it is to be 
done. NichoUs recognizes this problem in a brief comment in Chapter u but 
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BOts it aside rather quickly, has, prohalily wiBcly^ stuck to lun main 
tliougb this larger ovcr-nlI^r<»l)!cin will evciiluAlly need fuller exploration 
thon it lias had thus far. 

Space available for Ihia review does iiol permit ex tended comiTiciU on tho 
carefully developed nimly.'iiR coverwl. The hook jjregentH a new version of tlio 
Chamborliii-llobinaon apiironeh, and carrioH forward the attempt to apply 
the abstract theory developed by these earlier wrilorN. Tlic examples taken 
are more Ulustrativo of what might be the competitive wituuUuu, or lack of 
it, thon proof of what in. Many InnlriiclorH nnd rcsearcliorfl, however, will 
Unci it a very valuable addition lo their teaching and research materials. 

Nob Q few students of agricuUnral marketing i)ri}blcti]B will no doubt 
object that tliQ refinements dcgcribed run much beyond the actual knowledge 
available oven to monoi)olista and oligopidiatn, and that the many rigid 
asBUmptiona uccosaitnted by tliia typo of analyais remove It from reality to 
an extent that vitiates ita uacfulncsa. Nevertheless Dr. Nicholls has made 
real progress in the direction of ndcqualo annlyaiH of these coinplox problems, 
It ia a scholarly and competent cxi>ufiilion. 

MuiniAY 11. Benedict 

University of California, Berkeley 


Wheat Studies of tho Food Iteaearch InaiUuie, Stanford University, Cali- 
fornia. “Wheat in National Biota,” by M. K. Bennett. Volume XVIII. 
No. 2. Ootobei 1941. pp. 37-70, $1.00, 

On 40 largo pagoa the author succeeded lo cover very much ground. Not 
only did ho give a coinprolicnsivo picturo of tho role of wlioat in the diet of as 
many as 62 oountrics, but iu addition there ia n computatiou of tho coreaU 
potato ratio to total food coQsum{)tioii in calories. Tlic roviowor found this 
Bupplement of especially great iutoresfc. 

Bonnett'e computations necesaarily had to bo based on data of varying 
degree of oxoctnesa, ropresontativonesa, and comparability. lie bad, for 
example, to uso data on dieappcnranco rather than actual conBumption, i.o., 
his data include waste in trade clmnnclB and homes. It is common practice 
to make tho ncccseary qualifications iu footnotes which many do uot care 
to read and which arc mostly disrogarded in reproductions of the data. You 
cannot do this with Bennett's data. Ilia less rcUaldo figurcB on total food dis- 
appearonoQ in calorics and on tho corcnl-potato ratio to total food are pre- 
sented either with intervals of 200 calorics per day for total food disappear- 
ance or in percentage ranges such na 50-00, ^-70, and the like for tho cereal- 
potato ratios. These intervals and ranges nro iunortod iti both Llio tables and 
ohartB and no one can fail to ncglcot them. 

Bennetb^a data support by broad slaiisUcnl analyHin the commonly known 
fact that with duo allowance for differences in nverago weight of the people 
and in olimato, tho variations in total intake of calorics in the form of food 
are relatively small. Except for sovoral Asiatic countricB, total disappearance 



I 


201 


•Book IlBviBwa 


of food is witbiu the rather unrrow range of 3, GOO t6 4,000 caloriea per adult 
male. However, the proportion of cereals and potatoes in total calories dis^ 
appeared varies from 30-40 in the United States, Canada, United Kingdom, 
Sweden, Switzerland, Australia and New Zealand to as much ns 80-90 in 
Russia, Rumania, several Asiatic countries, including China and India, and 
also in a fow African countries. 

The proportion of wheat in total calorics disappeared naturally varies 
even much more than that of calorics in ccrcale and potatoes, from almost 
half of all calories in Bulgarin to noUiing in Nigeria and practically nothing 
Id Java, Proncli Indo-Ohina, and sovoral other countries. 

The last section of tlic study couiparcs the changes iu per capita disap- 
pearance of wheat flour from 1023-28 to 1033-38 in the various countries. 
More countries show declines than rises and all the most important wheat 
ooDauming countries, such as the United States, United Kingdom, Franco, 
Italy, and Germany, aro among those showing declines. (No such comparison 
could be made for Russia.) 

The only doubt the reviewer has is tho wisdom of computing the ratio of 
pw-oapita wheat flour disapiioaranco to por-capita disappoarauco of total 
food in oalories is Chart 2, by using not only tho caloric value of actually dis- 
appeared total food but also a constant figure of 3,000 calorics. 

N. Jabny 

Washington, D. C. 


dfoftsWcal Mclhoda for Ileamrch Workcra (Eighth Edition), by 11. A. Fisher. 

Edinburgh! Oliver and Boyd. 1941. xv, 344 pp. 10 shillings. 

In preparing the eighth edition of this standard work, Professor Fisher 
has followed Iiia usual custom of adding now seotions describing more re- 
cently developed techniques, whilo making little or no change in the material 
contained in provious editions. Tho principal addition consists of an exton- 
fiion of the section on tho use of disoriminant.funotions. A diaoriminant fiino- 
tion ie that linear compound of a sot of mensuromonts which best distin- 
guishes between a number of groups, in tho sense that tho ratio of tho moan 
squore between groups to tho mean square within groups is maximized. In 
die fieventh edition Fisher outlined tlio calculations required to conatruot 
the diaoriminant function, and described a number of practical applications 
of this new tool. The present edition contains a numerical example illustrat- 
ing an approximate test of significance of tlie differenco between tho "best” 
disoriminant and the discriiniiiant obtained from any given linear compound 
of the measuremouta. Thus wo may teat whether the “best'' discriminant 
differs signifioanUy from an index wliicli might bo constvuoted either from 
theoretical considorations or by assigning on inspection an arbitrary set of 
weights to tho various measurements. This leal should bo illuminating to 
those readers who wish to uudorstand tho relation botween blio diacriminant 
function approach and previous methods of handling tho aamc type of prob- 
lem. 
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Tho preface contains nii fnlcrcBling diseufiaion of Lho extent to which the 
book is dated. In tbc aulhor'B opiniun, tins ih moat evident in the order o[ 
preBontatioii of tho topica; in pnrliciilar, he HURRestn that tho analysis of 
variance might profitably be prcHciilrd Kooiter and developed more fully, 
As a stop in this diroctinn, pftrngrn)t)is have been InKortod in this edition 
indicating the relation of the Meat Ui the nnalysiH of variance testa of sig- 
nificance, tliough Lho detailed (liKctiHHion of tho analysiH of variance still 
follows tliG section on intra-class correlnluins, and Professor Fisher oxciisc fl 
liinriflolf from the heavy iflak of ft contplotc roviHion. Owing to tho nulhor'e 
insiatonco on giving exact furjiiiilnc rullior than apiiroxiinalions whorover 
possible, tho book remains as up-to-date a lahoralory nmiuml as any in the 
litoifttLire. l'’rom Lho point of view of its uho as a toxt-liook, however, the 
nrgiimcnta in favor of a rcarrnngeinonl will increase in force ns tlio edibiona 
grow with tlm years, 

Presumably on account of wartime rcBtrictiona on the use of paper, the 
type has been icacb so tiiat the lines of print arc closer together. The siiio 
of ty\Mi is v\uc!iaugcd, however, and Uic book ie «till very comfortable to the 
eye, Some printing errors Imvc iiiifurliiiintrly crcjit in during the resetting; 
migtakca were noted m tho forimila for ht on p. 70, for a on p. M6, lot z on 
p. 101, for tho vaUio given to the formal vnnato y in the group of males on 
p. 280, and for tho additional informnlion on p. 820. 

W. (i. CocjunAN 

Iowa State College 


Factor Amlyda, by Karl J. Hulzinger and Harry H. Hannan. ClucnBO! 

University of Chicago Prcaa. UMl. xli, *117 pp. S5.()0. 

Although factor analysis had ilsgrcAloBtdovelo))menb in the field of psy> 
ohology, its application to many other branchc."! of the Bocial and phyaiocl 
soionccB is becoming so widc-sprend timt a hoolc dealing with the general 
aspects of this subject is nob only timely hut highly welcome. 

Tho book under roviowis a valuobic contribution for Kcvcral other reasons; 
First, the autliors have made a dotcruiiiicd aCtompt to defino tho scope and 
limitations of tho tcohniquo of factor mmlysis; sccoml, they have synthesized 
tho major known methods of factorial decomposition; and third, they have 
developed tho subject matter with great clarity and with miicli detail so that 
the book can be followed without too much difliaulty by people with limited 
mathematical training. 

Except for a few minor omissions, tho book ia solf-contaiiicd, Not only does 
it cover all of tho important aspects of factor analysis that have been con- 
sidered in the past few docadcsin the liloraluro, hut eacii tojiio is Ihoroiiglily 
digested with detailed tvumcricul examples, dctniled incthodH of computa- 
tion, and complete proofs given citlicr in tho body of tho text or in an ap- 
pendix. 

From the point of view of lho uninitiated, tho mathematical and geo- 
metrical treatment in this book of the subject of factor analysis is the best 
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tlmthagyet appeared. The mom contribution of lljJs liook, however, lies not 
flomuoh in the algebraic and gcomotricnl treatment as in the bundling of the 
subject matter os a tool of rcsonroh. 

Asia well known and is frequetiLly emphasized Ijy the nuthors, there cxista 
no unique method of rcsolvitJg a eot of fttaliaticiil variables into factors. 
(From an algcbraie point of view, this in iiiinlhcT way of saying that there 
exists no unique motlmd of reducing a riiindrn lie form into a sum of squares.) 
It follows tliereforc that the criterion for what tlic authors called a "pre- 
ferred'' Byslcm of factors must be baHcd on coimidcrutiunH otlicr than matho- 
matical. 

From a strictly Bcicnlific i«>infc of view, the, ideal i)rcfcrre(l system of fac- 
tors is one wliich is deduced from an a priori liypoLhesis concerning the 
chfiractcristica whicli the vnriublca under nnnlyslM are Hu\)i)08Cd to njcasuro. 
Once a system is derived in this manner, Hlatiaticnl tools can then be de- 
veloped to teat tlio agreement bctwcon Ibo hyj)olhc 8 iB and the observed 
facts, An outstanding example of tins typo of factor analysis is givon by 
Spearman's "Bi-Factor” theory of intelligence. 

Generally speaking, however, the tccbniipio of factor analysis has hereto- 
fore been used more as a too! for dincovoring hypolhcBCB tlian for testing 
hypobhcsca whioli liavo been arrived at on a priori grounds. Kiich an appJIca- 
tioik of tliis technique is necessarily full of piCfalls. Tlic aulliors of this book 
have given a great deal of altontiun to this and similar pruldoms and have 
arrived at several rational methods of judging the systoin of factors which is 
to be preferred. 

Insofar as factor analysis Is a tool of statislica! analysis, tlio problem of the 
signidcanco of tiio results obtained from n sample of oi)Hervationfl assumes 
great importance. Unfortunately the ])rohlcni 8 involved in the development 
of testa of significanco are rather coinidicatcd, and, to date, only scanty 
progress has been made in tltia field. The hook, for oxarnplc, contains several 
approximations to the standard errors of the quantities involved and Home 
indications of tests of significance avo given. However, these are at best 
rough and cannol be relied ufioii nlwnys to give Batisractory answers. Thus, 
at the present stage of development, an investigator must depend to a largo 
extent on his own judgment and a knowledge of the variables analyzed, The 
same holds true in regard to the problem of estimating cominunalities. These 
communalities are in a sense tho cornerstone of the whole technique of fac- 
tor analysis as develoi^ed in this book, nnd several method.s are described for 
their estimation. If used with diecriininatioii and maturo judgment, these 
methods will lead to fruitful and sensible results. This fact is well exemplified 
by the manner in which tho authors thomBolvcs have handled them. How- 
ever in the final annlysis, the methoda proposed are mostly based on nilc-of- 
the-thumb criteria nnd will remain as such until factor aimlysi.s passes from 
a tool for lut-and-inisii oxpcrimontalion to a tool for testing well-thought-out 
theories conceviiing the slrucburo of tho variables analyzed. 

M. A. GiusnicK 


U. S. Department of Agriculluro 
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The Amtym of Economic Time Reriea, by Hnrold T. Bloomington 

Indiancii The Principin PrhBa, ^nc. 1041. xiv, 020 j>j). $5.00, ’ 

Tlio difliouU problem of niinlyziriK nnd iiilcrprcliiiK economic time sorica 
has received its grcntcat attention during the pant dccndc. ProfcBsor Davia 
tliorofore, Ims rondcred n ciislinct Rorvicc in Belling forth in thia volume the 
present status of research in this field. The hook ia concerned chiefly with 
developing and analyzing the componentn of acononiic tirno series such as 
trends and cycles. In tliis connoction conaideraldc attention is givon to tlio 
techniques of harmonic analysis and iU nisislicatifsH to economic time sotIgs, 
The mcaBurGinont of tlio energy in the inolion of linio sorio.s, or the varianco 
attributable to the coinponeisls relative lo the tnlnl vorianeo of tlio series ia 
a central feature of the analysia. While the trealmont of these problems is 
presented in some detail and wilh malhcinnlical jmccision, important aspects 
of the Bubjeet are inadequately covered. Problems of discovering nnd inter- 
proting relationships among time Bwica nnd the nnsociated problems oi 
signiheanco play but a iniuor and uiisAliiifAclory jmrl in the nnalysis. It must 
bo pointed out that to follow the dclftila of thin work rcquircB a considcrablB 
knowledge of inothcmaiicsj particiilArly function tlieory. The treatment of 
the taotorial from this Btatulpoiixt ia elegant nnd Uvoro familiar with this 
field should find lUo book eLimulaling and tiumglit provoking. 

TUq first chapter of the beak prcHcnta a coiicine history of the problem and 
seivoB as a splendid jiitroduution to tho trcatinont given in detail in Iho 
ohaptora that follow. Two clmplors arc devoted lo tho llicory of harmonic 
analysis and its application. A discuBsion is given of Lho imnlysis of trends 
wbieh includes appliontions of tho luginlic curve to tlio study of population 
growth. Other subjects treated in dolnil nro Bcrinl corrcintloii, tlieory of 
random sorics, tlie degrees of freedom in economic time sericB, and the nature 
of income and wealth. 

A major interest in these techniques lice in their utility in forecasting 
economic variables, n problem considered in tho closing chapters of the book. 
The discussion at this point is inndeqimto since it tlirows no light on the 
problems that must be solved in forccASting economic time series. Variations 
in. the movement of such series arc uaually dependent on many fnotora some 
of which are moasurablo and others iion-mcaeuTablo. Criteria for tlio bcIgc- 
tion of the footors, tho form of rclatloimliip among the variables, and tests 
of tho Teliabiliby of tho forecasts arc essoutial in predicting tho future of 
economic variables. Thia phase of the problem is nob touched upon in this 
volume, Despite these shoitcoTningo, VrofcBsor Davis has made a distinct 
contribution in making available to Iho ntudciit a lirillianfc prcscubation of 
powerful tcohniqucB of analysis whioU proinieo much for tho future dovelop- 
mont of economics as a soioiioo. 

LOUIH ,T. PATlAniHO 

U. S. Department of Cominorco 
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A Fitsl CouTse in Sfah'aU'cs, by E. S'. Lindquist. BosLon: Houghton MifUin 

Company. 10'12. xlii, 242 pp. S2,50. 

iSiiidy Manual for a First Course t» by E. F. Lindquist. Boston: 

Houghton Mifnin Company. 1042. 117 pp, 51.00. 

This text, witii its lack of exercUcs, impresses one qb being too verbal and 
descriptive. This oan bo cxplnincil, however, in the light of Llio ])iirpo8ea ns 
stated in the pi'Gfacc. The author slates that ho wiBhes'to “sbresB m jnueli 
fls possible tho usgh arid interprotations and mitiirnizG as much as posNtblc 
the mathematical theory of atiitisticB and tho »iccl\aiucH of coinirutatioii." 

While the aims arc worthy, it in dilTiculfc to soo how a Bound appreciation 
of statistical procodurea can be achieved or thoroughly critical atlitiideH can 
b9 developed without .Boino training In the nmbhematicnl bascB of the sub- 
ject. Furthermore, one may fairly question tho inclusivcness of those ainiH, 
since it is highly desirable that studenta gain some adequate facility in the 
use of all basic proccBsca. The correct choice of irxocedurea and the precise 
manipulation of tcoliniquce are certainly cssontinl ospools of interpretation. 

The treatment is unique for an elementary textnnd one wlilch is timely. 
The emphasis on student activity in logical auaiysiB, tho stress placed on 
eainpllng theory and especially the Icchniquce suitable for small BamplcB, the 
use of statistical methods, and tho eyatcmatic development of essential 
information, make for a vnluablo contribution winch may help to rcsliapo 
textbooks iu this field and ou tliis level. Tho text is also to bo commended 
for its dear definUiou of the "integral mcosuro,” its presentation of dofuilLe 
steps in computational procedures, its recognition of tho fact that relatively 
few of the distributions actually encountered nrc “normal,” and its common- 
eense interpretation of roliablHty and the coefneiont of correlation. 

There is a tendency toward roriiiaIi/.ntion in treating tho determination of 
the number and sizo of intervals, a lack of presentation of oporations suit- 
able for varied types of data such ns attributes and skewed distributions, and 
a failure to acquaint the student with variations in processes of coinputation. 
Some may also question the advisability of omitting such topics aa tho har- 
monic mean, the geometric mean, binomial expansion, index numbers, non- 
linear correlation, and many of the applications of the normal curve theory 
used in test construction. 

The manual, as indicated by the title and a statement in the Foreword, ia 
designed for use wilh the text. One may doubt that it “cannot be uBcd with 
other texts, ’’ na most of it ahoiUd be clearly comprehensible to the careful 
student of other texts in education and psychology. One norm ally anticipates 
that a manual which accompanies a slatislical text will bo characten^sed by 
many specific exercises calling for much practice in computation, In this 
case, however, the manual is almost as verbal as the text, since the exorcises, 
for the most part, call for verbal explawalion and interpretation. 

In places one dotocts a tondenoy for tlicso quc.slions to become liiglily 
involved in minor isaiies, or to deal with points which Imvo Uttlo general 
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significftiice. The iiialructor, of course, lios freedom of SGlcction. The pages 
ore perforated and punched, making it easy to hand the naaignmeuts in and 
later to bind them in n notebook. 

Many exporicnccd iiiBlruetora find it difTicuU to adapt theinselvca to the 
use of a ananunl conslruclcd by anolhor, ciiicfly bccauao of variance of con- 
viotiona as to where einphnBCs ahoiild be placed. The manual will prove of 
great nsaiatance to Ihoflc who wisli to stress logical analysis and interpreta- 
tion, even though they lind it advisable to supplomont it with practical 
exercisca for the purpose of developing facility in opcrallonB by tiro student. 

Paul V. West 

New York UnIverBity 


Inmlmcnl and Business Ci/dcs, by James W. AngoU. Now York: McGraw- 
Hill. mi. xviii, 303 pp. $3.00. 

ProfesBor Angcll's intcreating study falls into three logically distinct, bub 
cloBsly related parts: First ho altciiipla to sot up a general liypotUcsiB which 
will explain the appearance and reappenrnneo of what the author coneiderB 
the ooro of observed cyclical nucluatlone in modern cconomio activity, 
'^self-gonernting busincea cycles"; thou he proceeds bo examine the relation- 
ahips botwocu chaugca iu the money Block, the volume of new luveBtmenb, 
national money income and tiic volume of employment, laying atrcBa upon 
the oirouiar velocity of money as an explanatory inoclmniain, but alao giving 
an illuminating diBousaion of the "multiplier'’ concept; liimlly ho disouBseB 
the probloiQB connected with governmont epondiiig and the financing of the 
dofQDBo program, as acou from tlie thoorolical baclcground given oarlicr. 

Profeeaor Angoll rojeebs any nttciiipt to explain the similar cyclical be- 
havior found iu many economic Uino series by reference to "exogenous fac- 
tors,’' as was done by liicluanpetcr, Moore, ct al. Inatcnd he sees iiihcrcnb 
in any system of relatively free enterprise a act of forces which make for 
persistent and roughly simultancouB up niid down flnctuationB in employ- 
ment, national inoomo, investment, etc., (luctuabiona which would occur in 
a never ending “self-gouerating" soquoiicu oven if nil outside fnetors were 
Btabiliaed. As ho aces this mechanism, cyclical changes in national money 
income are mainly produced by changes in the volume of now investment; 
this latter depends in turn upon the gcncrnl Icvol of anticipationa in the 
previouB period; and this in turn hinges largely on the rate of change of in- 
come during a still earlier period. Considered from a mathomntical point of 
view, these rolationahipa do not necessarily imply a cyclical movemonb of 
income, but are also conaistent with indolinito monotoiiio inorcaso or dc- 
croaae. The upward movement must como to an end beoauso of some or all 
of three sets of factors: disproportionately rising cost-price rntios; snluvntioii 
of short run inveatmont activity because of accumulated invcalmeut in the 
recent past; and— presumably most fundamental — the fact that tho middle 
and upper inoomo claaaea cannot rationally continue indofinibely to spend 
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. . • ^r, inr.nme on consuiTiptlon and investment, ho that they 

all their ^ Theae all make lor a decline in the 

"'jfoMnoreaat of income, n tell in tho level of enticipationB. and the start 
'ofthe doXn, The converse process oceurs in the transition from trough 

‘"iTrsecond part of this study, stress is laid upon 

sihL between national income and money stock as between 1800 1020, 
m 2 M 3 ^nd 1033-30. Tho altered money-uaiiig habits of the American 
!oL ;iS these changes reneet, Professor Aiigcll suggests somewhat 
Sy, ms^e a tiindainciital clue to the altered nature of our ecoliomio 

'thcTcute obsTvations on tho current scene, particularly the sugBCstion 
that Lstlatic maniiiulatioii of Eovernment spending and axing powers 
mav be means of stabilizing economio activity, are oxtromely interesting, 
and offer valuablo dues for possible government action to win tho peace 

^^?horQ irUHlo ono can aay in just critiemm which has not already been 
Hoinafcd and considered by tho author. Ho adnuts he docs nob deal with 
ho Tele orcyeS ccloi reality. In fact, in his later clmptors Pro- 
feeaor Angell lays to deficit spending mam rosponsibi iby or the 193^30 
uTrn in this country. Ho rccogiuzcs tho difTiculty of Btat.stical yenficat on 

or his hypothesis, and concedes that S to 

Idsl relationships would probably differ coiis.doroUy from period to 
TiftTind roflectine largely tho impact of tho oxogenous forcca. 

^ Ab the United^ States goes through its proaent trial, and wo see tho all too 
patcnfrcladoulr,, between tho present upturn in 

Lnb and a very spccifio “outeido” factor, there is o temptation to reject off 
Cd any such ''seU-generabing-* hypothesis as offered hero. Mo-over t 
Beems unUkely that iu the future there will bo quite tho same typo of eco- 
nomic freedom as tliat wllieli Protosaor Angell sees as 

signiEeanee in making the dewnturn inevitable. Novertliele a Uiis s udy has 
vLs as an attempt toward logical explanation of ‘ “°t7modifv 

perieneed under capitalism and perhaps as a guide 

L "solf-geaerating” possibilities of an economy in whioh there is both 
inequality of income and freedom of inveatmont Sciiwahts 

Brooklyn College and War Production Board 

Dr/icil Svondmo and the National Incoim, by Henry H. Villard. Now York; 
Farrar and llinchart. 1041. xviii, 429 pp, 33.60. 

The eeoiiomic offeels of piiblio oxpondituro when 
ployed, as they tend to be in a wartime economy, are iin iii , 

yirom its efteets in time of depression. Mr. Vi lard’s 
most comprehonBivo review of the lattor problem, o i 
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practicnl, wliicli hna fW) far ai>pettrcifl. In |M‘rir«l« (»f ntidcromploymonl may 
not government gpcncllng iirnvc nn cITi'nlivn niclhoil of rniwng tho level o( 
economic acLivily, perlmim even i>f fteciiritiK ponnmienl prnupcrily? This 
question ia scnrccly Iniiicnl at Iht; iitomml, inilita jirnclicnl interest Bcems 
corlnin to be revived in llie fuluro, porlinpH anddrnly and nculoly. Altera 
review, both Ihorougb niul (ItKeriininnliun, irf l\ii; annlylicivi literaUiTooI tie 
pnet (Iccndo rclnling to llin niulliplicr, tho author fU'rlnrpH Hint tho case [or 
cyclical deficit spending hnn Imicii oKliihliHlicd. 'I'liin in ilorined ae Bpondiog 
which leaves Iho imLional tUdil inichaugiHl over the eourwe. of an cnlite hesi- 
nosa cycle. On tho oUior linint liu rejcclH Ui(« plcn HoinnliiurR offered IhaL 
conlinuona or progrcMivciy increnanig puhlic in\THlnient is necessary to 
offact the decline in population growth and other long term factors leading 
to the stagnation of invcBluicnt, preferring if iiece.Mnry to (liacourngo the 
propensity to save by AjipropriaU: nienaiireH 4ir Inxnlimi; "only to tho cxtonl 
that a rccluotloti in > . . e^ivinga ta unable to solve the problem of secular 
unomployinont does there Hccm to he a ease for pernianenl dcfieita." How- 
over, ho would prcamnably admit iinpntvcinenla liimiiccd by loans which 
led to aecular irtcrcARca in tho imtionni debt if rik'Ii iinprovomonts woro 
desirable in thoinaclvos. 

To tho statisbicinn the mniit interest of tlio book will probably center in 
Villard'e dorivuliou of monthly oatimalea of not iucoiiiO'incrcnsing oxpondh 
turo for all govcrnmonUl units for tho period aince 1IJ2U. In Iho enso of the 
foderal component, the adjuelincnU nmdo to tho crudo unKh doficit (to ox- 
elude rovonuo which is not incomc-docrcnsing and cxiiojulituro winch is not 
inooiQodnoroaBiiig) arc for tho first limo explained and jimtiliud in detail. Tho 
now monthly sorios for tho combined cash deficit of sUilo and locnl govorn- 
ments, derived from changes in outstniidiiig debt, will bo of great value 
even though tho coverngo of cash nsscU ami short Icnn liabilities is admit- 
tedly incomplete. The substniitiol discrcpancirs botwcou ^'iHard’s aeries for 
this item (Table 16) and the ofUcinl cstiiimlCB on an annual basis ]ircsciitcd 
to the Temporary Nalionnl Economic CoinmittcQ (Driginnl data, //corini/s, 
p. dOll (Part 0); revised data, Monograph 37, p. 1 li) are disturbing. How- 
ever, the foots that tho Treasury linvo not published their methoda, and that 
Yillard ia nble notwithstanding to make what npjiear to bo damaging criti- 
cisma of these methods, suggest that his estimates are jireferablc to tho 
official ones. 


Columbia Univoraity 


IIahom) BATioEa 


Paying for Dofenso, by A. Q. Hart, IS, 1). Allen, and ollicrH, Pliiliidelphia: 
The Blakiaton Compony. 1011. viii, 272 pp. $2.60. 

Paying for Defense m substanco dees two things; it Hotfl forth tho im- 
mediate economic and financial probloms wliicli tho war liaa iircacntcd to 
tho people of tho United States, and it indicates tho direction in which the 
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mithors believe the answcrB ftte to bo found. Tho book is simply and directly 
written and while much careful and scholarly rcsoarch went into it, it is 
fileavlv designed for the layinon as well as for tho economist. As must be the 
oL with a volume that deals with a ropidly changing cutrren situation, 
certain of tho facta and figures nro aomowhat out of date, but this circuin- 

atance docs nob diminish tho UBofulness of tho study. , , 

The presentation of tho bosio problem of war economics, how to furnish 
the war effort with the necessary men and material and at tho same time 
nrovide the requisite funds in such a way as to minimi/o price increases and 
inflationary dangers, is cxccncntly done. Row persons will cavil at the 
authors' definition of war obicctivca— getting maximum output, preventuig 
inflationary general price increasca; sharing defense burdens fairly; giving 
all citizens a sense of sharing in defense; releasing resources needed for de- 
fense- promoting a healthy financial structure. In analyzing tho possible 
ways' of achieving these goals the authors bring to bear their familiarity 
with recent economic thinking and research, and explore the diffciont types 
of taxation and borrowing, indicating tho chief advantages and disadvan- 

^"^Tho authors believe that tho country is moat likely to obtain tho desired 
obiectives through a broadening of the tax boso. a deduction at the Boiiroo 
income tax, and a flexible income tax rate wliich would bo adjusted upivard 
when increases in tlie cost of living evidenced bho prcsonce of excess Purchas- 
ing power and tho desirability that it bo absorbed by tho goyernmont. Tho 
economic reasoning that undorlica this predilection is hardly to be ques- 
tioned. Yot it may bo doubted whothor tho analysis explores suflioionbly tho 
administrativo feasibility of the proposal, and whethor tho study gives 
enough attention to the difllcultics that business conoernB would face wore 
they suddenly to find thoinfiolvcs the principal tax colleobors of tho I'cdoral 
Government. These topics arc considered in the book; but the very real 
problems which lie in tlicso areas are not to bo minimized. 

The authors are to be congratulated both on the skill and the speed with 
which they have analyzed in terms that the general public can comprehend 
the issues of war economics. 

CnanLES Coutbz Anno'rr 

Harvard University Graduate School of Business Administration 


The Flow of Bminesa Funds and Consumer Purchasing ^ 

Mack. New York: Columbia University Proas. 1911, xvii, 400 pp. Sd. o. 

In this long and rather dimcult to read book, Mrs. Mack analyzes the 
relationship between the flow of funds through buBiuess 
volume of consumer purchasing power. Chapter I is introductory. '“jP 
II-VI. occupying half the book, discuss selected sources and uses of I 
and changes in some balance sheet items of fifty-four corporations, pnnci- 
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pttlly for the yenra 1031-38. Thia anAlyaia \a unusually full and detailed. One 
of the principal findings, timt gross retained incoino during 1034-38 was more 
than adequate to moot total capital exi)ciidiLufca related to that income— 
despite the accumulalcd rcplacomcnl need, dwe to wear and tear during tho 
depression, despito rapid Iccluiological changes, and despite the not un- 
usually high profits for the period — supports n similar pro])o8itioii presented 
in tUo Temporary National Kconoinic Committee's Ilenringg on Savings and 
Investment. Chaplors VII and VIII, occupying one-quarter of tho book, are 
boBcd largely on interviews with eighty-six corporation executives. Tliose 
chaptora get nt the "judgment faclors and IiuhIiichs lcehnic|UOs determining 
tliG depreciation accrunl and capiUlizcd oxpeiulilurcs for fixed nssots”; they 
are extremely rich and interesting. Chaplcra IX and X, occupying the laat 
quarter of the Look, attcni])b to akclcli the theoretical aignificnnce of the 
flow-oMncomo analysis, nnd the posaibiUtioa of using Lins nnalysiB for main- 
taining full employment. Though these chapters are somewhat jerky andun- 
polisUedj thoy arc probably the moat important in tho book. 

Mtb. Maokis prmoipnUy concerned with invesLigating the hypothesis that 
non-financial business entorpriaes may feed purchasing power to coDsumers 
at diffoTont rates limn thoy arc prepared to offer conauincrs’ goods for sale. 
She is also conconicid with tlio larger question whether couBumer purchasing 
power in general is adequate. To Aiialyzo these propositions, Mrs. Mack 
develops bho conception of “markets, ’* or “economic arena wifchlii which m- 
oomo actually constitutes likely spending power in tho same field. " “The 
relatloDB between income and expondituro within mnrkots hnvo cortain 
oharaeteriebio patterns that may not be shared by other markets.'' Five 
markets are idontifiod; consumer, industrial, finnncial, goverumontj and 
foreign. The suggestion is made “that tho trnnHinnrkct spending of income is 
far more erratic and jumpy then is, for oxampio, tlio flow of coiiBuinor income 
into oonsumore' purchases, or money invested in ono sort of Boouriby into 
other seoutities or banks." 

These thought-provoking hypotheses nro not, however, conclusively 
tested. The calculations in Glmptor IX, dealing witli tho estimated source 
or application of funds between tho consumor and industrial market during 
1932-38 are admittedly rough and based upon arbitrary allocntions. On the 
other hand, the proposals for analyzing tho flow of income with quarterly 
and monthly data are very suggeBtivo. 

Obcati L. Altman 

National Resources Planning Board 


Banking Operations in Ohio, 19W-1040, by J. M. Whitsott. ColiimbuB: 
The Ohio State ■Uiuvorsity, Bureau of BuainosH llcHoaroh. 1941. xxv, 217 

pp. 

This monograph presents n statistical study of tho operations of state nnd 
national banks in the State of Ohio for the years 1920 to 1940. The Btatisfcieal 



301 


• Book Ebviewb 

HbleB presented are compiled from published reports of the Comptroller of 
ae Currency and from both published and unpublished material in the 

■n^viainn of Banks of the State of Ohio. _ 

Z?e are six chapters dealing with (1) banks and the 
of Ohio - (2) changes in the banking structure of Ohio since 1020; (3) changes 
1 , nr nraotice in Ohio; (4) trends in carmiigB, exponscs, and profits of 
o"e ba’uL! 1021-1039, end (6) prontebleness of Ohio 

"Set orSe^ert:;,r“^ uudertahlu. it is not sur- 

nriaine perhaps that it raises hopee in tlie reader wluoh are disappointed m 
CreedhB. The intrlBiiiiiB eubjeel of "baiike and the eeouomie “ 

Ohio ” for example, is disaiipoiatingly diaouaaed with some six pages of text 
fn which for the most part matcriale arc suinmarized from published sources 
that are a decade or more ol age, and some of which represent broad generali- 
“ons on the national eeoiiomy. The applieability ot these generalisations 
to the economy ot Ohio is not tested or cominontcd on. The sigiuBeance of 
"Ohta as an agrioultiiral state” to banking is given only 16 lines, and 
“diangea in marketing'’ (presumably in Ohio) are presented by a summary 
of the eonolusiona in Recent Economic ChanQca, published in 
The chapters on banking operations and prac ices present meter ml on 
number and resources ot bonks, the character of their assets “"‘I 
and their earnings, expenses, and operntmg ratios, broken down by state 
and national bank classes; this material should provide both interesting and 
useful standards by whiob individual banks in the state 
own position ond pertormanoe. The treatment of these malerials in the tex 
is BoMwhat oumboraomo, but tliere are a number ot skillfully diawn oha 
which iacilitate interpretation. 

American Bankers Association 


EieUnte Control and tho Argontino Market, by Virgil Snlera. New York: 

Columbia University Press. 1041. 283 pp. $3.60. 

Shortly after the conclusion of tho Ottawa Agreemoats a treaty wag 
negotiated between Great Britain and Argentina providing P^ferent m 

treatment of Argentine meat exports and for a virtual balanemg of tho two 
ODuntries' aeooimts wliioh previously had been heavily in favor of Arsentoa 
The main purpose of Sclera's book is to show tliot the 3 

control system was employed os a means of (avo™B ” In^pxohaiiee 
discriminating against the United States by allotting 3^^“° o”bie 
rates to the former wliile foreing the latter to come in at the leas favoiable 

""Ibtatory measures trsonsntly appeared i" 

Salera does an excellent job in uncovering their effect upon ‘ “ “3““' 
status of Britsh and American products in tlio Argeiitmo market. In general 
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LIio book pravidcfl much infommlion limt m bccoini.ig increnmngly 

to ua nt llio present time. ^ ^ ‘‘"Portani 

The flulhor'H avernum to bilRlcrnlihiii, lifmcver, lentla l,ini to do lean 
jUBlico to Argeiitinn'fl economic policica. U in true, of course, that ArEciilin! 
failed to obtain many of her iinporlH from the chenpeat aunnlicr L il 
other hand, the close aasoeiatioii with the prosiicroiiK .Stcrlintr UlockbrnnoU 
advantngca wliici, » Irudo nKreoine.it nilh the United Htnlen could n.vn 
have rantcliod. It is nnly nince tlie mitbrenk nf wnr Hint tier deireiidcnoc o 
Europe has become a Bcrioua driiwbnck fur Argentina. 

In the bnndliiiK of irumotary ntid excliniiKe prnbleinH tlm Arttontino Gov 
ernmciit liaa hIu.wh ahihty of a very IukU ..nler under dinicult conditiona 
A1 through the depression ArKcnliim was dependent on Llio export of niiri' 
flultural Produc^ m-IuIg protectionism on the part of licr cuatomcra in- 
orcaEQd. Novorlhelcss Argetitino, by common coiiHcnt, weathered tlio de 
dopresaion better than inost other comilrioH. Klio maintained a fairly stablo 
price level thcoughoiit this poriod and iimimKcd to servico her foreign debt 
withovit interrupUon, To some extent lliis jwrformunce, nimost iinmntohed 
lu Latin Amcnoa, ms due to fortunate circiimstancos, aucli ae good harvesta 

WondV^ Ti "o»-t'iorn liorniaphoro. 

thrrrjJd^ three dcliberiite acta of policy: (1) nbantionhig 

Whinh ‘ 0^ ^**0 tlual iiiorkct systom of oxclmngo control, 

prevented the creation of n rigid mid nrlilicial jirico system, and (3) the 

svirnefr ^ H«*nowhunuoro 

flvoluation of these pohoios would have added to llio merits of Hnlorti'a book, 

T?n,lo,.«1 T> ii , ^ , lIliNllY C. WAIiUCir 

hcdoral Rcsorvo Bniik of New A^ork 


tCnr?'* tno. Kilitcd by Knul C. Migireo citi, 

mVo Kn>*lio l'''>onto, nnd Jorgn E, Itur- 

Intornn^on»/^° ArBciitinn Do Altos Eatiiilios 

SrWRn", 7 Corapnny; Buenos Aires; 

Ateneo, Rio do Janeiro; Eroitaa Bnatos & Cia. 10-10. 012 pp, 

particularly useful 

of Internationn/s/ ‘’r '*'^®ldcoa of the Argentine Commission 
official and Hnhnl stafT directed by the distinguiBhed Argentine 

the Amerionn Ita aimouncccl purpose is to “serve 

Amonoa may boo horeolf na she ic" (p. 2d). 

national taken in most iiiHlnnces from ]ml>Iicatioii8 of intcr- 

??ie edLrsTn?. T ‘country. 

ate that all the data possible to obtain from oflicinl inter- 
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national sources” have been included in the volume. The content tliereforo 
reflects the relative availability of data on different Bubjeets in such sources. 
About half of the volume consists of tables on international trade. Tim 
remaining half includes largo sections on pubUo finance, demography, and 
agricultural, mineral, and mamifaoturing production; and smaller sections 
on wages and lioiira of labor, prices, banking and money, transportation 
and communication, education, health, defensa, and participation in inter- 
national organiy.ations and agreements. iSubjccts that arc omitted because 
of lack of internatioiml data on a comparable basis include, among others, 
domestic trade, national income, occupations and employment, construction 
and housing, elections and extent of doincsiio political units, publications 
and libraries, and the extent of cultural organlzatione for concerts, theaters, 
and the fine arts. In arrangement, in attraetivoneBS and presonbation, the 
compilers are to be commended. The largo clear print is also notable. 

The textual matter, including heading, stub, and notes, is in each of the 
four official languages that exist in the American countriefl; namely, Spanish 
English, Portugucao, and French. While the probloma of arrangement and 
space occasioned by use of four languagca for purposes of international 
courtesy and increased popular usofulneBS have on tho whole boon admirably 
solved, tho cHminatioii of English and French in future editions should be 
considered. Advantages in added space for statistical content might out- 
weigh tho bother of dictionary rcfcrouco by the few usors who cannot road 
either Spanish or Portuguese, and tlio present text in British idiom is not 
always useful to North American readers. 

Thoro is a question whether the disbingnished and compotenb editors 
might not discard advautageouely their self-imposed handicap of depending 
almost wholly upon other international statistical compilations for their 
data, and undertake to obtain as much data as possible diroctly from the 
American govcrninents or from their oITicial reports, Although some addi- 
tional work would bo involved, the advantages of having a now independent 
source of reliable statistical information about tho American nations would 
be enormous. Data would be more recent than is possible when obtained in- 
directly through other published compilations. Significant non-confidential 
date that exist only in relatively inaccessible or unpublished form in the 
capitals of tho respective Araorienn countries would become available to 
the world at large for the first time. Perhaps also somo nations might even 
begin the collection of information never before obtained by them, ifire- 
quested to fill gaps in in ter- American comparisons regularly included iiran 
authoritative statistical yearbook dedicated to servo tho American com- 
munity, In any caso, the Yearbook has become, with its first issue, a princi- 
pal Bouroo of inlcr-Amorican information collated with international por- 
spcctivo and high standards of scholarship. 

E. R. Gn/VY 

Bureau of the Consua 



AWBmcAN HTATJftrriCAL AsaocuTioN . 

Co,„m„dily licearcl. Bureau, I„.. 

Tliis rcfcrcncQ work is Ihc third in a nerica designed to provido ImHi 
aorJptivQ background and KtnIislicBl rcctirrin covering n wide mnifG nf n 
ruoditiea It ia preparod by a Kroup «f edit,,™ in N'nVY.:rk M.L'hl “rj 
oonBiclernblo caper, anno in conin.odily nmrheb,, and «d,o bavo utilized, 
vane y ot aourcea, oinciai and unoflicial. fur Ibia cunpilation, Each yc», 

the lOdO edition covered iip-to-dato iiroccwinK mclluida by wbieli raw ma 
to lala are eonvcrled iiilu miialied form, and 11, o lOJl edition, in addition to 
a brief description of eacli coniniodily, diaoimea tlic aourco of supply Ir 

thrrTrf^r " a “'“y '»»rkctcd, and Lmoof 

the fao ora affoetins supiily and doinaiid. Tiio individual eomuiodity .ee- 

pagoa for the loaa iinportanl ooiniiioditica, Ui 10 to 25 jinRoa for major merkete 
Bueh as wheat and flour, cotton, and bIocI. Tlio Btatiatical tabJea, wtich 
cover production, oonaumption, exports and imports, atooka, prices end 
Other relevant data, arc exceedingly uaenU for refcm.ico pirlloao, The 
dcsoriptive inatiitiol, written in a highly roadaldo style, is by no incana ox! 

PMt ot'’tho'odltorrb?M" “ “f fitmiliarUy on the 

of th! ma!k!l voi ■ ' ‘f >'> nod covers tlie high lights 

doUil h Inf ' 7''°,®“°'' c yearbook cauiiot, of course, provido any great 

m,™ i'nnf i" f ‘ ‘ ^ great many 

Soof * "f "enrolling througli scattered 

"" cxeolicnt introduotory 
Sedation Z w Vfw*''! I’™'’''"’’'’ cf commodity 

vnrioiiasov ^ ^ '' '° '""""Ct 'O "dlicli tiloy were linndlod by 

tion o ZZ rf ^*>0 Bocond is a dear description of tlie opera- 

imbols Zf cxoliangea; and tho third, on war and oonimodity prices, 
meboatea tl e major fnetora ailocting prices in war tiino. 

DroblZf Introductory cbaptcrs, there ia little orientation toward tho 
mi aud in K I'™'-''”"* 'vent to press early in 

thrstatisfinV “ 1"“^ '™™ >''8“PP0inting. Praotically speaking, 

od fb es 1 “f tho statist 

moditv ch r of 1041. lu rending Uig individual com- 

there ia a nofahl ^'^’^olopmcnt of tho dorciiBO proErnm, 

vSi wL aS of the Hliortagoo of supply 

true in tho enso nt homo hnvo ])roduccil, This is eepeoially 

recognild 71 "I? 1 "" mul steel, lend, alun.inuln. Itia 

beEinninn^of the mduaUml dovclopniQiiLs of 11)40-41, nftcr tho 

For a few oommof]itio!° greatly chniiRed tho Hiipply picturo, 

oditiofl, morcQvor, cortam plmaea of marketing and supply 



• Book. Keviewb 306 

appear not to have been adequately dealt with, although tlicao are the 
exception rather than the rule. Milk is an illuBtration. Here neither the 
complex price-fixing procedure of etate and federal regulatory agencies nor 
the buying policy of milk distributors is given adequate attention. From 
the point of view of tlie teohnical statietiaian, the tables would be improved 
by somewhat longer explanatory footnotes. 

It is to be hoped that the 10*12 edition will contain as much material as 
possible on the impact of the war on specific commodity markets, both ns 
regards supply and dojnand and ourrent techniques of government regula-- 
tion. There is no doubt that the piibUo will be greatly concerned with 
commodities for the duration of the war and that a current, up-to-date oom- 
pendium of this kind should prove invaluable. 

Ahynebs Joy 

Bureau of Labor Statistics 


Trends in Retail Trade and Consumer Buying Habits t?i the Metropolitan 

Boston Retail Area, by Richard 1?. Doherty. Boston: Bureau of BusmcBS 

Researoh, Boston University College of Business Administration, 1941. 

40 pp. $1.00. 

This study is an attempt to explain, on the basis of a consumer survey, the 
decentralization of retail sales away from the downtown stores in Greater 
Boston, as shown by the Censuses of Business for 1920, 1935, and 1030. The 
report offers the following substantive conclusions: 

1. The Census Metropolitan District area is smaller than the area in- 
fiuencod by retail outlets in Boston proper. 

2, Although the relative population of Boston and the cominuuitios in- 
cluded in a 30 mile radius have remained constant over the ten year 
period] there has boon a decline in tho percontago of sales accounted 
for by Boston storos. 

The distribution of food sales has remained almost constant, but other 
classifications have shown an appreciable shift to stores outside of Boston 
proper, particularly in tho case of automobile sales. Tho shifts in trade wore 
presumably away from stores in the City of Boston to stores in the adjacent 
neighborhood area. 

The consumer survey dovolops five reasons for coasumer purchases in 
Boston stores by residents of outlying comimmities: better style, larger 
assortments, better quality, reliability of store, and price, including bargain 
sales. 

Six reasons arc given for purchnsca in stores within the "homo” area; con- 
venience ill purchasing near home, reliability of stores, quality and stylo, 
delivery and charge servico, acquaintance with proprietor or local loyalty, 
and location of stores with regard to theatre and other shopping facilities. 
A more detailed analysis of those shoj^ping motives is given for each of tho 
various commodity lines studied. 



A«rH,.-,K Hr.Tmu-M Amocutio« ■ 

flip rppfvrt ofl'ertk liUlc; nrw in l•^rllllliqup, l»iil, in iifl nunlvnlii 
clftlfl. « rnnvcr.i.nt Ua.4. f,.rih,.r Hn«!y4 « b.k| application nl? 
maLiqn. Werp wimlar iur .,tUvr the daln wouUl hi 

even mora iiMful. rhv. (iiic^linn in tlir- miinl of Um reviewer hi! l, 

do wall tho cfliisnmr-r survey wl.idi rdnf..rrf« tlio nnalyms o( cenmU, 
A tiueslioiinaire m iiiniti.mml, l-ul m., enpy in mjhinitUjd. Ko etutoinent is 
made an U) wlidlier the mirvey ih l.awd nn iia^’rviriwa or n,, n mail caiivasa 
^o atftlemcia iw kivoii iu, Ui 11«p Bnnrce M rlir< list .,r llu) hum of distribulion 
of intcrncwfl. If mlerv.owrri* worn IU„ r.-n.lnr w.iiiM \m more confidonl 

oyer Llifi connunier rcncluniB rr|,Mrlod nre «.» «onc<rnl llmt Hnnie doubt maybe 
airnt’^^ "■•idlicr Ihp iiilorviewin^t lecImiq.Ki iwnoLpnted below ralL- 


Curlis Puliliflliing Ctjinpniiy 


liAWUKNCK C. IjOCKLBY 


'-y M Deiin. ChicaEo: The 
Hchool of llufljticiw, UiiiverMly of CliicuKo ]'n‘8«. 1!M1. ix, lOG pp. $1.00. 

1 hla pujilicftUcm prcMmU Ua. reanlU of one cd n Bprlra of Inveatigatjons by 
**olnivi«rof individiml i-ntcrpriROH “with a view to 
dh innu conconiinR coHt boluivior imdor varying con- 

flualv(u«. bnl-t ^ the pnlicni of ninlliide niicl ]>artinl correlation 

oualysoa horclofore uaccl principally in demand fniudioji aliidlcs. ItcgrcsBionB 
wore computed botwcou output, and overhead cohl, iion-prodiictivc labor 
ooBt. ptoduotiyo labor coat, and criiiildimd loUl comI. I.imiarily was nBsiiraedin 
each 0080. and time was usod as a third variable in cacli set of correlations, 
1 10 partial rcgrcaaiona of time on llio dcpmidcia or luml variable enabled the 
An^/o!" •“flucncc of iiikproveiiicntH in inaiiftKcrinl porformnneo 
nf mn ^ aljout llic oiilpuUoii-oost rcRrcRHioii linea. Estimates 

funtSr tho regression 

ahAlv4r!!!\'°r‘‘'“M^ roliahility of tlic Btatiatical 

effnnf Af rti ° a»6imiptlon« of Uncnrily. Adjuatinoiils to remove the 

Bary 'iiput iiricoa on costs had also to bo provided wher c neccs- 

T*" "“y tccliiiiiiucs ImKietillj' new, this work pre- 

ooivorl A f Btatiwlicnl method to what is usually con- 

end' won ^ complex problem with apparently mKuilicnnt rcaulte. This 

eOnBiZ^ Zt? 

ndminiatraHvn f*^®**^ costs of bucIi ileitm ns dopreeiation, general 

tanoo of ovorbltit^ |>;CiBht cosU nlso tended to rcdutio tho relative impoi- 

of tho oombiiinfl t othorwiso inighl well have diHUirbcd tho linearity 
oi cno combined total oost-outpiil regressitm. 

College of WilliaTn niul Mary 


0. .1, McjIJiaiimid 
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The Pelrolcum Industry, by Uonald B. Shuman. Norman, Olclahomn: 
University of Oklalioma Press. 15)<H. xiv, 297 pp. $3.00. 

Control of the Pclrohum Industry hy Major Oil Companies, by Boy C. Cook, 
Waahington’. Temporary National Plconomic Committee. Monograph No. 
39, xi, 191 pp. Sl.OO. 

lieviev) and Crilicism on DeJudJ of fllandard Oil Company (New Jersey) and 
Sun Oil Company of Monograph No. SD^ mth Rejoinder hy Monograph 
Author. Temporary Nationol liconomic CommiLtoo. Monograph No. 
39-A. vi, 90 pp. 

Professor Shuman'a book is a brief survey of tlm oil industry: produotion> 
refining, transportation, marketing, taxation, labor problems, international 
trade in oil products, and conservation, with chapters on the demand for oil 
products and on the natural-gas industry. It is not exlmustive \n its discus- 
eion of any of these subjects, but the author has given a clear and well- 
balanced picture of the industry, with judicious concluaions on controversial 
points. Professor Shuman offers no particular indictment of the Standard 
Oil Company, or of the twenty major oil companies, or of tho oil industry 
in general, but skotclics briefly tlio reasons why tlic integrated major com- 
panies dominate tho industry, and why tho independents live prccariousiy 
and often not loj)g. Pcrlmps it is ungratofiil to wish that tl)e boolc were inrgor 
and more complete, but tho reviewer closed it wishing for more. The author 
knows the oil industry well, and ho writes with clarity, pungency, and oc- 
casionally with fiiio humor. Ono of the amusing anecdotes in t)io book, for 
instance, relates to tlic corruption of state officials in oil-proration, when one 
firm WAS "credited with attempting to bribe a functionary bo remain honest, 
the intent being to circumvent the plana of a rival to move out several times 
hia allowable.” The Pelroloum Industry is a much more than ordinarily read- 
able book. 

Mr. Coolc, a inombcr of the staff of tho Department of Justice, worked 
with the T.N.E.C. in the investigation of the oil industry, and Ins monograph 
is a study of the evidonco prcBontcd before the T.N.E.G., and of other 
sources, a study devoted to the probleni of monopoly control in the industry. 
He summarized the evidence of monopoly control by the integrated major 
companies, thoir 85 per cent of tho trunk pipe lino miloage, 9G per cent of 
the gasoline pipe line mileage, 87 per cent of tho oil tankers, 76.6 per cent of 
the refining capacity, their almost complete control of patent companies, and 
their 52 per cent of crude production. Ho indicates furthermore, that their 
share of the busincBS has been growing, and is likely to grow in tho future, 
Tho marketing field, the most competitive part of tho oil business, is left 
largely to individual operators, who aro nevortholoss under fairly complete 
control of tho major cojnpnnicB, and apparently conduct their business nt 
a loss. The author docs nob osbablish any general plan of cooperative or collu- 
sive action by tho major coinpanios, excoptin the activities of the Ainorioan 
Petroleum Institute; bub ho docs point out that tliey, or some of them, oftoii 
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aofc cooperativoly, ns for instance, in tho owiicrabip of patents and pipe 
lines, nud in some other inn Iters. 

TUg reply of U. S. Fariah, of the SUndard OH Company, and J. Howard 
Pew, of tlie Sim Oil Company, is a general denial of the charge of monopoly, 
and of aonve of Iho conclusions of Mr. Cook; and Mr. Cook's rcjoindcT, 
insisting on the saundiiess of his nnalyHis, is n part of the same monograph, 

There is nob spuco here to weigh nil the evulencc jirpHontcd in theso two 
monograplifl, but tho reviewer would like lo suggCHt that in tlioir main con- 
tention, as to tho qucfltion of monopoly, hfr. Cook and the oil men are both 
correct. CorLninly the twenty iiinjor integrated contp/inieB do in a largo 
monaurc "control” the oil induatry; yet, just ns certainly, thero is compcli- 
Uon, BomotiracB aggrcfisivc coinpeliUon, among the. inajotB and with the 
indopendonts. In such coin|>cliliou tho uninlcgmled independents are 
gravely handicapped, usually, and ho must be an optimist who can see a 
bright future for them; but that situation is charaetcristio of many kinds 
of busincaa today. The coucopt of iinpcrfcot compclilioii would fit nicoly 
liore, or perhapa "monopolistio" compcliUon would bo better, with roaBon- 
ablo empiiAsie on monopolistic olciuciila in tho buainces. At any rate, these 
two monogtaphs will bo welcomed by atudonU of tUo oil industry. 

JoimlBB 

TJnivorflity of Kansas 


Eleven Twenly-Siz, A Decade of Social Science Ifcsoarch, by Louie Wirth, 

Editor. Chicago: University of Chicago Press. 1010. xv, 108 pp. 18.50. 

This book depicts tho story of Ion years of activity at tlio Sooinl Science 
Research Building of tho Ualvorsity of Chicogo — 1120 East CObh Street. It 
eontaina tho addrcsaca and papers given at tho tenth unnivorsary celebration 
(in December, 1930) of tlic dcdicalioii of the building, tho discu.'^sionB at five 
round tables hold nt tho tune, and a bibliography of tho publications of 
present and past mombera of tho Universily of Chicago social acicnce faculty. 

Tho volume is essonlially a report of progress during a most important 
period in the dovolopmont of social ecionco in Uic United States. It shows tho 
methods employed by outstanding social scientists, the wide range and inter- 
relation of current problems, and the efforts boiiiR put forth to provide 
Bolutiona, 

Mote *than. halt of tho book is devoted to tho proceedinga of tho tenth an- 
niversary meeting, among which tho round table tliscuasions me the moat 
significant, especially ns they throw light upon insiatonb questions still in 
dispute among social soientists. Two such insistent quo.stioiiB, out of a num- 
ber that are disousaed in tho proceedings, may bo cited as illustrations. 

(1) Should quantification in tho social aciciiccH proceed wholly from tho 
point of view of ordinary "oxtonsivo” incasuroinent or aro there other quan- 
tification criteria of ovon greater ImporUnco hero? 

It was as a result of dovolopmonta in modorn physics, biology, and pay- 
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ohology that the distinction between primary, secondary, and tertiary quali- 
ties or levels of analysis was advanced. From the point of view of quantita- 
tive analysis, the first level may be called the primary physical-science level 
of extension, form, and time. The second level may be designated the bio- 
psychological level dealing with degrees of difference within “subjectively” 
perceived qualities such as sound, color, tasto, or Bmell. The third level may 
be called the psycho-social level covering relational difforenooB among such 
qualities as desires, interests, judginoats, and values. 

(2) Should normative Gonaidorntiona have a place in social Boionco or aro 
they contra-indioated here as in natural acicncc? 

It is repeatedly insisted that wo should not bo concerned about doing 
“good" in the social studies. And yet it should also be borne in mind hero 
that there is what seems to be an essential difference in this respect between 
tlie social studies and tho natural scionces. In the social realm wo aro con- 
tinuously doing “good” or “bad," not in our investigations necessarily, but 
as active agents who arc constantly changing the social structure ns such. 
We make governmental rules and regulations, for example. Wc pass laws, 
municipal, state and federal. And thus, in those and in many other respects, 
we are shaping and reshaping tho social order itself. Wo make tho social 
facta ns wo go, and wo do not do that in tho natural realm, that is, if we are 
thinking of tho basic structuro of the material univerBO, of the astronomical 
relations between tho planota, tho physical rolations in mochanios, tho inter- 
action of the olomonts in chemistry, tho constitution of tho geological world, 
tho genesis and evolution of the biological organisms with which wo have 
contact. Tlicso arc not changed by our being in tho world in tho sense that 
we have any power to chango tho laws governing them. But in being in tho 
world (in historio time), man originally created tho social order itself, and 
he has since repeatedly changed its essential constitution. 

Tho question hero is whothor whnfc wo investigate in tho social realm is 
not something much more floxiblo and unpredictable than what wo investi- 
gate in tho natural realm. In physioal and biological science we can confi- 
dently predict what is to happen as soon as wo have ascertained tlie laws 
governing a certain set of natural phenomena, such as Kepler discovered 
with respect to planetary motion. But in the social studies we have no such 
extensive power of prediction. At the eamo time, if man does have power to 
change the social order itself, then what is “good” or “bad" for society be-- 
comes a legitimate branch of social study. Ethics and normative standards 
may thus be significant for social soionce, whereas they may have no place 
in physical and biological science. 

Eleven Twenly-Six contains discuBsiona by able socinl acientiats on many 
insistent current questions such as these. It will bo welcomed by students 
and scholars intorosted in bordor-lino problems and in keeping abreast of 
informed opinion regarding thorn. 

JoBEPn Maveu 

Bureau of Labor Statistics 
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APPLICATION OP STATISTICAL METHODS TO 
ORDNANCE ENGINEERING* 

By Lkblid E. SiMONf 

W HEREAS quality control may be regarded as beginning in 1924, it 
ia principally the last decade llmt has seen the rise of the indus- 
trial statistician or quality control engineer. The men in this role 
remind one of a conversation between two men, one a close friend and 
the other a casual acquaintance of a third man of somewhat unusual 
attainments. 

“You say Jones ia graduate both of law school and medical collcgo?” 
asked the acquainlaiico. 

“Yes,” said the friend, 

“Wliat ia the result of such training?" continued the acquaintanco. 
“Well," said the friend, after a tlioughtful pause, “all the lawyers 
call him Doc and all the doctors call him Judge." 

For my own part, I deem it no discredit that engineers sliould regard 
me as a statistician and statiRticians regard mo a-s an engineer. I am 
neither. I feel that I undoubtedly am a. professional .soldier engaged 
for the most part in the specialized field of ordnance, and that the some- 
what aloof position is not witliout its advantages. Thus the prides and 
prejudices often associated with one professional field do not cause me 
to hesitate to use the techniques of another if they arc of practical 
assistance in attaining tlic objective of my problem; more and better 
arms for the soldier. 

This anomalous professional situation appears to be genoral among 
quality control engineers, and the growing demand of industry for 
engineers who have siatislical training leads to the belief that the hybrid 
engineer-statistician is going to become one of tl\c groatcLSt industrial 
and technological assets of this decade. However, formal training can- 
not fully prepare one for practical problems. The clearly defined pro- 
cedures of the textbook and classroom may socm to bo almost lost in 

* An (iddras!) rIvcsi nl llio Grmlimto Saliuul, llio U. R. llopnrtincnl uf AKrioulUiro, Jniiunry R, 1012, 
by Dulborily of Iho Clilaf of Onlimnoo, nnd nl llio invitnlion of iny fricud Dr. W. Edwitnln DciniiiK. 

t Lt. Colonel, Ordnnucc Dopnrlmonl, U. S. Army, Uircolor of llio Bnllialio IlcKcnrali Lnbornlory, 
iVberdoon Proving Ground. 
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it telJs simply and dearly and in an economical way, just when one 
should take action on the grounds that a set of test results clilTera too 
much from its predecessors. 

A new use for the C 07 itrol chart. The control chart has been applied for 
the most part to the control of manufacturing process and the judging 
or grading of the finished product with respect to quality, I believe 
that the Ordnance Department is the finsC to apply intentionally and 
systematically the control chart technique to the control of measure- 
ments. Ordinarily, one thinks of the arsenals as the manufacturers of 
defense products; but the Proving Qroiiiid turns out a product which 
is just as materially important ns the munitions, and its product is 
measurements. If its flow of measurements is subject to assignable 
causes of variation, good munitions may be rejected and poor munitions 
accepted; if the range of variation of its measurements (accidental 
errors) is large, more rounds Imvc to be fired in testing tho product than 
if its measurements wore more precise. In order to save valuable time 
and material, statistical methods arc used in the control of Llio Proving 
Ground’s product, Although I mu.st omit all technical and military de- 
tails, I believe I can still give you an interesting example. 

In the te.sting of munitions, it is often necessary to fire tho product 
in ft gun in order to obtain an ol)sorvablo manife-sLation of tho quality 
chai'actoristic under consideration. Under these civcuin8iance.s, tJie gun 
is not a gun in the usual sense, but a part of a system of measuring in- 
struments. In scientific work, it is a cardinal principle that all measur- 
ing instruments must be calibrated. It is not bo well recognized that 
siicli calibration should involve three considorations: accidental errors, 
semi-constant systematic errors, and mean constant errors. Together 
with the statistical method, I shall illustrate these considerations. 

In the proof of ammunition, the necessity for calibration of the gun 
as a measuring instrument has long been recognized in an engineering 
sort of way. At the beginning of each experiment made with a test gun, 
a series of rounds (say 5 to 7) is fired with standard components. If the 
nominal muzzle velocity of the gun is 1800 fps (feet per second), and 
the average of the calibration series is 1750 fps, the gun is said to have 
an erosion correction of -f-60 fps, and 50 fps is added to all observed 
velocitic.s in coniioetion with that phase of the experiment performed 
on the component subject to lc.st. That Is, it is presumed that due to 
wear, the gun is firing low. Of course, the correction tomorrow may be 
+60, and the next day +40 (sec Chart I). Occasionally, during the 
early life of a gun, a negative erosion correction may be encountered, 
but customarily that kind of correction used to be ignored, since it was 
presumed impossible for a gun to wear backwards. 
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(usually the 0.001 and 0,990 limits for H and the 0.006 and 0.995 limits 
for R), the results were always the same. Tho dispersions would show 
very satisfactory control. The averages invariably showed frightful 
lack of control, with from 10 to 40 per cent of the points outside of 
limits. Fitting the central line by least squares or allowing it to go down 
by steps through the life of the gun made little difference. Certainly 
external causes were being superimposed upon the random cause system 
which should have governed the bcliavior of llio mean.s. The contrast 
between the quite satisfactory control of tlie dispersions and the lack 
of control of the moans made this obvious, but I had no improvement 
to offer on an existing sy.stcm of doubtful validity until I could explain 
both why it was invalid and wliat should be done about it. 

Naturally one suspects cyclical trends in data such as these. Statisti- 
cal testa confirmed the auapicion of lack of normality. I tried to cor- 
relate the deviations of the sample means from tlic grand mean with 
the time of the year, the temperature, humidity, air density and various 
other phenomena witliout siiccc.S9. It is a widely accepted axiom that 
the statistical method nioroly detects trouble. I tried a largo number of 
the tricks of tho trade, but tlic statistical attack would not yield a solu- 
tion of tlie causes of ilic trouble. Its identification and elimination were 
engineering problems. Piero was frc.shly landed, sadly stranded, iri- 
descent, smelly fish. 

Engineering analysis of the record. One might well suspect that tho 
standard components with which the gun was fired wore nob in a state 
of statistical control. However, ordnance products, especially those 
manufactured in tho regular arsenals, tend toward a state of statistical 
control even when manufactured only under engineering control, per- 
haps because they are removed by several degrees of rofinemont from 
the initial raw material. This condition may be contrasted, for example, 
with the steel industiy. Control also is fostered by the fact that tho 
hazardous character of the material renders it necessary that it be 
scrupulously manufactured on a quality rather than a dollar basis. 
Furthermore, tho most influential component in the calibration problem 
is the powder. I used to be closely associated with tliis component as 
Assistant Chief of Manufacture at Picatinny Arsenal, where it was 
made, and ran many quality control tests on it at that time. I-Ience, I 
believed the powder was controlled. However, conditions like those 
shown in Chart I make one doubt almo.st anything. I wondered if tho 
broken sequences arising from the fact that only tlic calibration firings 


Simon, An Bnolnccri' Manual of iS<a<u(ica( Methoda, Jobn Wiley nnd Sons, Now York, 1041, Clinplora 
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arc shown on the control cliftrl, with the intevvoniiig sei'vice firings 
omitted, could have anything to do wHli it, so I decided to run control 
cherts on some scries of firings of the seme set of components where 
no other components interrupted tlic series. 

Series firings of the same act of component arc almost always short, 
and fire fired in a singlo day or two deys. I gathered what I could. By 
diligent aearch of llio records a considerable mimbor of charts were 
made which were like Chart II except for length. Lack of control was 
almost novor indicated cither for standard compononts or even for non- 
standard components submitted for teat. 

Now there were enough pieces of the puzzle assembled to fit into an 
integrated whole. Firings show control within the clay. Firings fre- 
quently show lack of control from day to day. Therefore, the lack of 
control rests not vvith the components and not with the gun but with 
the periodic introduction of a different aystematic error in the process 
of making observations. ^ That ia, there is (1) a mean error, or rather 
deviation from standard, associated with a Bhort Bcrica which is duo to 
wear of the gun (this causes the central lino to slant), (2) a systematic 
error which is constant for a day or a sol-up of apparatus, but which 
varies from day to day is temporarily shifted up or down, thereby 
causing points outside of the 3 sigma limits), and (3) there is the usual 
accidental or random sampling error (which may sometimes cause 
points to fall still farther outside the 3 sigma limits, or sometimes bring 
them in). 

This analysis is in agreement with engineering consicleraiions. The 
so-called accidental error is due to a combination of sampling fluctua- 
tions in the product (the standard components) and accidental errors of 
observation. The functioning of the systematic error is not so obvious, 
but it can easily be explained. Velocity is an indii’cct measurement 
which is inferred from the measured time-interval required for the 
projectile to pass from ono screen erected along its trajectory to 
another. Having set up the screens and other necessary apparatus, 
these conditions remain relatively constant during an experiment. But, 
upon the repetition of the experiment (another standard powder firing) 
the screens are set a little closer or a little farther apar t, the other neces- 
sary apparatus is slightly changed, and a different systematic error ia 
introduced for that experiment. About 17 independent things affect 
this systematic error, sometimes called the error of the day. 

Now one may talk freely about the trouble oithor as a statistician, 

• For (kn earllor study boo Student; ‘Urrora ol lloulino Annlysle,'' nfonifllrilra XIX. pp. 161-104, 
1027. 
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engineer, or iDrofossional worker in a special field; but the remedy for 
the trouble is not yet at hand. 

The engineering and statistical analyses have now changed the 
original problem of "erosion” corrections and complicated it by logically 
injecting the issue of control. If observed average velocities are accepted 
without restriction, the manner of application of the “erosion” correc- 
tion may be relatively unimportant, since a large error in the sct-iip 
of the measuring aiiparatiis may rosuU in an entirely invalid average 
velocity. Therefore, one must first seek criteria whereby he can judge 
whether the observed value should bo accepted at all or whether action 
should be taken to discover assignable causes for variation in the meas- 
uring system, or perhaps oven repeat the experiment. 

An entirely satisfactory solution for this rather complicated problem 
is not likely, but surely statistical methods have something to offer 
which is better than unaided judgment. In the first place, we already 
know (Tfl. If one knew the true average velocity for each of the respective 
sot-ups, it would bo a simple matter to calculate cr, (the standard devia- 
tion of the acmi-constanb or systematic error). Tlien, by tlie rule of the 
sum of two variables, tho total variation for observed averages of 
samples of n would bo 



However, tho systematic deviations cannot be directly observed. 
Only n measurements of each respective deviate are known. Hence, 
were it not for the wear of the gun ; i.c., the progressively shifting mean 
as shown by the trciicl line of Chart I, could be calculated directly 
from tho observed means. Fortunately, there is a very simple method 
of eliminating the effect of a shifting mean, which has been used in 
exterior ballistics for a number of yearn. One merely calculates ut as 
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Tliua, one enn compute o-a, <r„ nml ar. One can now establish control 
chart limits for avcrngcfi, from samiilc hIm w, at X + This control 
chart leaves some thinRS to be dcHirud, for from the viewpoint of syste* 
malic errors the sample me is one, niid furtlicrinore, from tlio view- 
point of Bystcinatie errors it falla aliort of licing ii control chart in the 
Shewhart acnac, n« it merely dolecls wliellier future meo^urementa tip- 
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pear to be better or poorer llian post mensurements. However, it ap- 
pears that this procedure certainly will not Lend to indicate trouble 
when there is no trouble. This is licaltliful, for a Rystom which cries, 
"Wolfl Wolfl", when there is no wolf will at once be regarded as ri- 
diculous and discarded. It is essential, especially at the outset, that 
there bo trouble, when it is so indicated, and lhal it he found. 

When reputable engineers do work under carefully controlled condi- 
tions it is not rife with errors — neither is it ciiLiroly free of them. If the 
control chart proccduro just outlined bo applied to past data, certainly 
one cannot find the assignable causes of variation wlicn such causes 
arc indicated, since tho measuring set-ups were dismantled long ago. 
However, one can obsorve whether the frequency with which trouble is 
indicated is reasonable. Let us apply tho procedure to the data of 
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Chart I (real data so far as tlie statistical illustration is concerned, it 
has merely been altered so as to rob it of all military or engineering 
significance without prejudice to its illustrative value). Chart II shows 
this application. No point of those shown is beyond the Bar control 
limits. (There was one out in the data not shown.) In lilcc manner, the 
procedure was tried against very much more proving ground data be- 
fore it was recommended for application. 

I shall wish to say more about the use of this special procedure, but 
in the interest of coherence it must bo observed that the original prob- 
lem was the “erosion” correction. Tliafc problem has not been solved. 
The engineer said that the correction sliould be the nominal velocity 
minus the observed. The statistician said that it should be the nominal 
velocity minus tJic current value of X. At this point the issue became 
confused, for without some knowledge of statistical control, one knows 
little about X. Tlie statistical problems arc now fairly well cleared up. 
Are we now able to answer the question of tlie best value to take for the 
so-called “erosion” correction? 

Yes, wo can at least give an approximate answer, but first let us malto 
several observations. If were very large as compared willi a, 

(see Chart Ilia), certainly one should lake the central lino as tlio value 
of that day’s velocity as suggested by the statistician. This is precisely 
what he had in miucl when ho suggested it. If vt were very large as com- 
pared with (see Chart lllb), certainly one should take the 

point itself as the beat estimate of the day’s velocity as was the past 
practice. However, neither of these conditions obtains in practice, and 
in general the ratio of <r, to ffa/s/n lies between \ and i (seo Chart 
IIIc). 

If a point happens to fall within the Say limits but oubside of the Sc, 
limits, WG are almost certain that the observation has suffered from 
sampling iluctuations, for tlio 3<r, limits mark the range of practically 
all true values of X. Hence, we should certainly assume that tho true 
value for the day is at least within the nearest boundary of the 3o-, 
range. It may bo well within the range; it may be directly on the 
central line. However, knowledge ceases with tho boundary, and any 
advance within the boundary is an advance into the unknown. 

If a point happens to fall within the Sc, limits, I can see no reason for 
not accepting the observations os the true value of the velocity for that 
day. 

There may bo bettor rules than tlioac shown in Chart IIIc. Certainly 
these are open to considerable criticism.^ 

< SlucQ llio cIdLo of Lhla nddrosa, a Bolulion lias boon obtained at tho Dalliotio nosenrah Laboratory 
wliiob mlnimizoa tho root monn Bqunro error of Ibo oBlimatod “Iruo vnluo for tho day.” 
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However, the imyiortant iwiiil of the wlmle «Uuulard \)owdev piocc- 
durc liinm out to he the control cliart lerlniojiin; i.e., the rejecting of 
extreme and impmhahle valiicrt, niul llui Ulcutifiralioii and eliinuiation 
of tlie cftnSGH tlmt jiroiluced llicrn. 1’lic himd in in general rela- 
tively nnrrow, find llu* error cotninilled in ainiill even if the boundai'y 
of the l)nnd in OKKnmed to I>c the true “velocity of the dny,” when ac- 
timlly the truo value in the reiLlral line. Tliin condition cxIhIh, beenuBo 
the really soriouH errorw do not oeciir tinder the coolrol chart teehnique, 
Hence, tho injeetiun of llie iwutJ of coiilro! wius not really a digression 
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from, the subject of "erosion” correcUon. It is the major part of the solu- 
lion. It is further obvious that hicimscd accuracy can be obtained only 
through incteoacd sample size, and that tho velocity of tlic day may bo 
known with wlmtovcr accuracy one chooH(*.H, at the expense of increased 
samples. 

This may appear to be rather a simple problem witli a simple answer, 
but things do not seom that way when one is working on them. What 
I have outlined ropresents part-time work for a year;® and whereas 1 
fool that I should Imvo mado swifter progrcHs, consicleiahlc experience 
in research and devolopmout work indicatcH that all now tilings — even 
now or only slightly difTorent applications of old tochniqucH — come 
slowly. If a man can make a subslniitlnl contribution to only one or two 

• I Dmlndoblod lo Dp, Wnllor A. Sltewlinrl of llioncUTololiliona 7«nl)ornlorioa nixl Dr, W. Etlwnrds 
DotoIuk d( UioDutotiu ol Ihe Consul lor holplul tdvlooiind oonBullnlion on lliia problom, 
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new things in a year, it is a considerable accomplislimeiit. I make these 
remarks because one who is engaged in quality control work is apt to 
feel that Jus progress is slow, and subject himself to a considerable 
amount of harsh self-criLieism, when actually he is making very credita- 
ble progress. 

Of coiinso one wonders how the procedure worked out in practice. Up 
to the present, it is working very well indeed^ and the credit for its suc- 
ce.gs rests for the greater part with Mr. David ICiiislcr of the Aberdeen 
Proving Ground, who had charge of its practical application, By virtue 
of good initial preparation, energy, resourcefulness, and persevering 

CHART iv 

POWDER CONTROL CHARTS 



application, he ironed out some wrinkles in the plan, gained its accept- 
ance on the part of operating personnel, and made several substantial 
improvements in its statistical and engineering features. 

Charts like Chart II have now been kept on many guns, although 
the grand average is generally plotted horizontally by steps instead of 
on a slant. Chart IV shows the first working chart that was kept, and 
the first point which was out of control. It will be noted that a con- 
siderable number of points had to be accumulated, before control 
limits could be predicated. (At the present timo apijroximate limits 
can generally be predicted at the outset.) During this period, a point 
occurred which was out of control and which, of course, was not recog- 
nized at that time. Work actually started at about round number 500, 



321 ASII-.mi'AN fVTATIHTlCAI, AsBOcrATlON. 

and Iftck of cuiitnil whh hidicaled nl rauitd niiinlicr 675. AL that time 
wo wcTO ninninR wlmt I rnU “fiiii In guorn!"; i.o., whoa n. point goes 
out of oontrul, cv(?ry(lilng hIojih niilil llio tronhle is found. The firing 
Uicik placo at umni. and il wiw H :?I0 ii.iii. whoa \vc found LUc tvowblc. 
TJmt fir?«l IrouMo jiisL Imd to In* frnmd. It wns nit error in screen dis- 
Iniipe. That in, I, lie* two vHiieily wroeiiH woro Hiii)iinspfl to he 200 feet 
Bparl. An error nf nn oven ftmt laid Ih-uii made in Llipir inciiHurcmenb 
thereby resiiUiiig in a velorily drtleniiiiitUiiin wliieli was ^ per cent 
too low. Siiiee tliis ntettmin’iinnil \h ordinarily elteck(;d and double 
chocked, trouble wn*« not i^onglil in Unit locality oxcojit as a last re- 
sort. IIo\vo.v('r, it in hard to tell when ami wlien^ people will make cr- 
rorB.Thc calehing of lliiK error surely putn feuLher in tho cap of quality 
control. Care was taken to indulge in no rerriininatioiis or to place no 
undue blnmo on nnyono for hoiiesl. inirilakc.H. lu.sLend, everyone was 
encouraged to get behind Clin system uinl woi-k for licttor monsurc- 
ments. At the last report I Imd on llio wyslein, 10 inHlancoH of lack of 
control had occurri'd and Ihe assignable causo bad lieen located in all 
instaucca cxcqit one. Of coitrae, all inKtauceH <if lack of eonlvol may not 
have been delected, but tlio errors coidd not have lieon largo, for the 
control limits prohiiilt large errors, lienee, there is very strong assiir- 
anco of high quality nieuwireinculH from Uie Proving Ground. 

I think also, Ihei'c i« an inlercHling irorollary to ihc control program. 
During this oraergency, proving ground netivilicH liavo expanded 
onormoualy and many relatively imlriuned perKons aro charged with 
important mcoauvcmciilH. A decline, in Htamlavda is to bo expected. 
Yot, undor existing mnimgcmentnnd with llio control chart technique, 
tho charts show tlint llio precision is no |»ooj cr Mmn it was a year ago; 
in fact, it appears to bo silgluly bcUcr. This is a eoiilributlon of atatis- 
iloal methods to tlio war. 



TESTS OF SIGNIFICANCE CONSIDERED 
AS EVIDENCE* 

Dy Jobbpji Beiikbon, M.D. 

Dioisioii of Diomstry and Medical StalisUcs, Mayo CUnio 

“Aftei' all, tlio higlicr statistics arc only common soneo 
rcducGd to numerical appreciation.” — K aiu. Pbahson. 

T here was a time when we did not talk about teats of significance; 

we simply did tliem. Wo tested whether certain qiinniitica were 
significant in the light of their standard crroiu, without inquiring as to 
just what was involved in the procedure, or attempting to generalize it. 
In recent years tests of significance have been more broadly conceived 
ns testa of hypotheses, and they have been generalized as i tests, F tests 
and certain amplifications of these, such as analysis of variance or of 
covariance. It is hardly an exaggeration to say that statistics, as it is 
taught at present in llic dominant school, consists almost entirely of 
tests of significance, though not always presented as such, some com- 
paratively simple and forthright, othci'S elaborate and abstruse. Behind 
this is a doctrine of analysis that consists of setting up what is called a 
“null hypothesis” and to.sting it. Indeed, in this conception not only 
docs this procedure characterize the method of statistics, but it is con- 
sidered to be the very essence of all experimental science. In his well 
known book, The Design of Expcrimmls, R. A. Fisher wrote, “Every 
experiment may bo said to exist only in order to give the facts a ohance 
of disproving the null hypothesis.”* 

What is this null hypothc.sia procedure? I quote from a recent texfc.^ 

Wo have just Bot up the hypothesis that our sample of 000, which has a 
moan of 15,071 miles, is a random sample drawn from the population having 
a known mean of 15,200 miles, . . . Such n hypothesis is called anvlf hypoth- 
esis since our computations undertake to nullify it. Tho procedure snay bo 
summarized into three steps: (1) Set up the hypothesis that the true differ- 
ence is zero. (2) Upon tlie basis of this hypothesis determine the probability 
that such a difTcrence as tho one observed might occur because of sampling 
variations, (3) Draw n conclusion concerning tho hypotliCiSis, If aiicli ob- 
served difference could hardly have occurred by chance, wo have cast 
much doubt upon tho hypothesis. Wo therefore abandon Llio hypothesis 
and conclude that tho observed difrcrcnce is signincant. 

*A pnpor proflonlcd nl the 103rd Aitnunl Mcollns of Iho Amcrionn BLnlifllioal AaDOoiallon, New 
York, Dooombor 20, 1041, 

‘ R, A, Fialior, Tho Deiion o/ Experiments.'Efl. 2, London, Oliver and lioycl, Lid,, 1037, p, ID. 

' F, E, Cioxlon nnd D, J. Cowdon, Applied General tSfoiisfics. Now York, Pronlioc-IIoU, Ino.i IDIO, 
p.SlO, 
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Tills I linliovc i« A fair if Hlntomf-nL of the essential 

jjroectlurc it i« generally undrrKUMicl. If llin (•xiinrionoe at Imnd would 
omir only very infrof|>irrilly in a givHi hyjiolliGHiH, tlie hypothesis Ig 
(‘onmclered cliHprovwl. 

The argmncnl lina nu npimmit plaiiHiliility and for ninny years I ad- 
hered Ui k. However, w.l aKidnsl cxiwcieiicn, with iicLuivl prohlowa, rc- 
neetioii has led inn to the ccinchiHioii lliiit it is I'rruncouN, and limb a vc- 
evaluntion will lend to dearer coinprelieiiHiou in llio aiiplioallon of tests 
of sigiiificanrn and uIko norvo n« n vorroi'livc of woino of its misuses. 

In llio first phum, the nrKUim’itl woiiih to Im hivsipally illogical. Con- 
alder il in flymliolic form. It saya “If A \h iruc, Ji will liappcii Bome- 
limes; therefore if fi hn.s lireii found to liappiMt, A onn Im considered dis- 
proved." There in no loRieal warrant for coiwUlerinK an event known to 
occur in a given liypolhertiK, even if iiifrequcully, ns disproving the hy- 
pothesis. 

More to the prcHont point, the nrgninent docs not seem to accord 
with what would ho the inode of reoKOiiin}? in oixlinary rational dis- 
course, nor with the rationale of UHunl proccdnroH as they arc observed 
in tho Bcicnlific laboratory. Suppo.so I said, "AlbinoH arc very mrein 
human populaliona, only one in fifty lliouHaml. Therefore, if you have 
taken a random sample of 100 from a impulution and found in it an 
albino, the population is not human.'* This a similar lu gumcnt but if 
it wore given, I bclicvo Clio, raiionnl retort would bo, “If the iiopulation 
is not human, what ts it?” A quoslion would lio asked tliat domands an 
o/irnwiffuc answer. In the null hypotlicsifl Bcliema wo are trying only to 
nullify Bomething: “Tlio null iiypoUicHiH in nnver ])roved or established 
but ia possibly disproved in tlio cauvsc of experimentation." But ordi- 
narily evidence doe.s not take this form. With the corpus delicti in front 
of you, you do not aay, "Here ia evidence against tlio liypothcsia that 
no one is dead.” You say, "Evidently someone has licon murdered." 

Nor do you find exparimcntalinlH typically engaged in disproving 
things. They are looking for appropriate cvidcnco for affirmative con- 
clusions, Even if the mediate purpose is the disostablishmont of some 
current idea, tho immediate objective of a working scientist is likely to 
be to gain affirmative ovkicncc in favor of somctliing tliat will refute 
the allegation which is under attack. 

Does this moan that the application of t<i.st.s of significance is in basic 
disaccord with rational scientific procedure? I am not huvo. I think that 
there ia a poaalblUty of using them soundly, but tho rule of iufcvcucc on 
which they are supposed to rest has been misconceived, and this has led 
to certain fallacious uses. 
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Consider the objective of testing whether a distribution is normal. 
One could validly say, “If the distribution is normal and, the skewness 
of the sample, pi, having been calculated, if a die of 100 faces, five of 
which are black, is thrown at random, a black face will occur only live 
times in 100." No one would suggest that the finding of a black face on 
a die following such a calculation is any reason for rejecting the null 
hypothesis that the distribution is normal. But when one says, “If the 
distribution is normal, a value of pi/<S>o,&1.90 will occur only five times 
in 100," the finding of such a value for gi/Soi is taken as reason for re- 
jecting the null hypothesis. What is ilic essential difFcrcnco between the 
two situations? Following the procedures which were outlined for deal- 
ing with a null hypothesis, ono should reject the hypothesis that the 
distribution is normal on the finding of n blade face, for it is surely an 
event rare in the cii'cum.gtanee of the distribution being normal. The 
difference appears to be that we recognize tlmt if the distribution 
actually were ahnorvial (skew), the occuiTenco of a black face still 
would not be expected, but a large value of Oi/Sq , would he expected. The 
latter constitutes evidence in favor of akewnes.?. Wo may discern, as 
operating in the realm of tests of significance, a principle that I suggest 
is genciully operative in scientific inquiry; it is this. The finding of an 
event which is frequent under a hypothesis H\ can bo taken as evidence 
in favor of Hi. If Ho is a contradictory alloimtivc to Hi for which the 
event would not bo frequent, then per corollary the finding of the event 
is, in so far, evidence in disfavor of Ih. 

At this point I can imagine the question rising, “What difference does 
it make whether you say that you reject Ho because for it the event is 
not frequent, or because you arc accepting the alternative Hi for which 
it is frequent?” To this the first answer must bo that it would seem to 
be a sound idea to get one’s head clear as to what are the principles on 
which one is really acting. If an event has occurred, the definitive ques- 
tion is not, “Is this an event which would be rare if Ho is true?” but “Is 
there an alternative hypothesis under which the event would be rela- 
tively frequent?” If tliere is no plausible alternative at all, the rarity is 
quite irrelevant to a decision, and if there is such an alternative, tho 
decisive question is, “Would the event bo relatively frequent?” Sec- 
ondly, the pursuit of a false principle for testing the null hypothesis 
will lead to false conclusions lliat will bo avoided if one ia consciously 
guided by tho principle suggested here oa being tho correct one. I shall 
cite an example. 

As an illustration of a test of linearity under tho caption, “Test of 
straightness of regression lino,” R. A, Fisher utilizes data relating the 
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tempcraluro to the number of cyo faccto of Drosophila melanogaater, 
tlic facet naml,)cr being meOHiired in factorial units. An analysis of 
variance procedure is utilized for Iho test and, Iho calculations having 
been made, Fisher sayn, 

Tho dcvintUina from lliicar regrewtion nre cvidonlly larger tliait would bo 
oxpoclcd, if the rcgrcAsinii were really linear, from Iho vnrinlinnB wibliin the 
firraye. For the value of i we Imvo 1.2-134 wliilo tlio 1 per cent point is about 
.488. Thero can tlicreforo he no quealioii of llio NlntlHticnl sigiuGcnnco ol 
Iho dovlnlioiiB from Urn Hlrnighl line . . . the deparliiru from linearity waa 
markedly Hignifleant,* 

I have plotted tlic data of mean facet number in relation to tempera- 
turo together with the least stpiarc line and they arc sliown in Chart I. 

CIIAUT 1 

MEAN NUMllEn OV EVE rAOKTfl OF nil080PniI.A MEI.ANOCUSTEn IIAISED 
AT DIFFEHENT ITCMVERATUIUvS ANU IIE8T FITTINQ BTIlAianT 
LINE HY METHOD OK LEAST BOUARES 



Bouroo: Dota from R. A« Pkhor, Slafiifical Atclhodi /or /TraenrcA [VorAers. 
London , Oliver and Uoyd, 1038, p , 200. 


It was found by the significatico teat a« applied that Lhi.s rGKrc,‘5sioii was 
not straight, but on inspection it appears as straight a line as one can 

• R, A. Fiahar, Sfafiaii'eal MeDiodt for Roooarch IVoriters. ISd, 7, London, Oliver Qiid Doyd, Ltd, 
1088, pp. 260'20&. 
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expect to find in biological material. What has betrayed the author is a 
faithful adherenco to an unsound principle: to wit, reject the null hy- 
pothesis tested, in this case that the regression is linear, if the P of tho 
test is small. 

Let us consider the problem according to the principle advanced here. 
The event wliich has been found to have happened, in this case the 
email P, is to be considered as evidence in favor of any hypo thesis under 
■which it would be a frequent occurrence. Under wlmt bypotliosia would 
the P, considering its mode of calculation, be a frequent occiuTcnce? If 
the regression were curvilinear, a small P is to be expected relatively 
frequently, In so far as this is so, a small P is evidence in /ctvor 0/ curyf- 
Unearity and because of this and 'primarily because of this, a small P can 
be considered evidence in disfavor of its alternative, linearity. But also 
a small P is to bo expected relatively frequently if the I'cgrcssion is lin- 
ear and tho variability hcteroaccdastic; hence a small P is also evidence 
in favor of linearity plus hctcrosccdastioity. Or again a small P is to be 
expected frequently if tho regression is linear and a value of the abscis- 
sal variate, in this ca.se the temperature, is not constant but subject to 
fluctuation. And there may be other conditions which, with linearity, 
would produce a small P relatively frequently. The small P is favorable 
evidence for any or several of these. Whicli of tliese shall bo taken to 
have been demonstrated by the ovidcucc of the small P will have to bo 
determined by other evidence, possibly other statistical tests. In this 
case my own judgment would bo, not that tho regression is nonlinear, 
but that the tomporaturc has varied during each or some of the experi- 
ments. At least that would explain tho small P. 

According to what is advocated here, we cannot lay down any pat 
axiomatic rules such as "A very sraall P disproves the hypothesis 
tested,” or “Equally, a very high P disproves the hypothesis,” for it is 
not primarily the infrequency of the P which gives the finding its mean- 
ing. Each test will have to be examined and the circumstances in which 
it is applied will have to be examined, to find out, as best we can, 
whether any particular regions of P will occur relatively frequently in 
the case of an alternative to the tested hypothesis. There are situations 
in which a very large P will be frequent in an alternative, and in these 
circumstances, but only in these circumstances, a very high P can be 
said to disfavor the null hypothesis. I cite an cxamplo. 

If with (n-f 1 ) obsoiTutions from a frequency distribution of a variate 
X the quantity ns'^/x is calculated, where :g==Sa:/(n+l) and = 
S(a:— 5)2/71, it is known that tho quantity is distributed in random 
samples as ft degrees of freedom, if the distribution is Poisson. 



' AMNHirAs KTATiarifAL Abbocution- 

Small of P, nay /*S0.05, »HI tHTur wilh llio wmall fiDquGncv nf 

five lirnnH ia KHl. If. liowin-cr, llir diRlrllmlioii Ik what liaa been called 
RUljernormal, arliKtriiaidoti Ihalia known Ui rlmraclcrizc certain nhvsU 
cal wUialioiiH, llic VHriiuire in gmalor tlinu llu' mean n, and in random 
KnmpleH InrRo vahit'anf thoriuniilily x^am.l cnm'Hiiondingly low values 

of P^,0m will he iiirm- fmim-iil llmii five in 100. The finding of a 
r Si 0.05 Lhereftirc t an liclriki'ii nn pieiioiuh-rnnl, rnvonihlo evidence for 
llio HuiHT-l’oisKon, and hi-in-p jw iiiifavomhli* to the null liypothosis 
IcwUhI llniL tlif* diMlriliulitni Ih I’nihsim. Similarly, if iho clistrilniLion is 
roiHHun, largo vnlut'H nf P, nay P^O.95, will neeiir with the Binall fre- 
quency, five limcH in 100. If, however, lint iliHlrihiition in Hcrnoullian- 
hinoniial or Huh-PoiKwnn, the varinnre <r^ will he Inta than the mean a 
ond HiTiidl yaluen nf the (|ituntil.y x^ftud rorreaiJoncliiiRly large values of 
PfeO.05 will he niort; fiT<nient timit five liniea in 100. The finding of a 
P^O.05 therefore enn he taken nn |troiMm(l(>rant favorable evidence for 
tho Bcnioulliaii or Hiih-lkiliwon, nml heneo aa unfavorable to tho mill 
hypothoHifl toated Miat llu* ciiHlrihutinn Ih Pniwjun. Hero tlien is a casein 
which cither u very low value of P or a very high value can bocon- 
fadcrod ns warrant for rejeiaing Iho null hypolhc.siH. There arc other 
such cases, hut tho ruk* iKiiotgencTfll. 

So mucli for the luenniug of P*h wliieli are relatively frcriuonb in the 
case of ail allcnmtivc, and in ho far, are evidiaiee in di.sfavor of the null 
liypothoBiH tcated. fn the* oiwk-h in wliieh a very low 1^ or very liigh P is 
ovicleiico In favor of an alternative, what run wo say of tho finding of n 
middle value of P, nay a P in iho. region 0.3 t(» 0.7? Ktatiatical authors 
arc not very clear nhout UiiH. For the moHfc jiart tlioy merely confine 
tliGinaclvca to stalcmcnla that a loiv P diaprovea nnd one which is not 
ow docs not disprove. In Homo, oancs they Hay exjilicitly that a low P 
ispjones but 0110 which is not low does not •prove ilie null hypotliesls. 
What such a P should moan aeeordiiig to the prlnei]))!) advanced here 
18 unequivocally clear. Siiico by definition such P's will occur fre- 
quenlly in the case in whicJi the null hypothesis i.s true, tlie finding of 
mio 18 to bo taken as pvima facie evidence in Javor of the 7 iidi hi/pothesis. 
ihat IS m fact the way the statistician iibc.s them, in contradistinction 

0 e way ho says they should be used when lio de.seribcs tho testing of 
the null hypothesis. 

This was somewhat amusingly illuHtratod at one of our meetings. 
^ memhera gave a i)ai>or imj.sonting tho ai)pli- 

° Tv!^ muibdn lest and used for illuHlration data de.signcd to lest 
4.1 ! on chan hypothesis. Tho data liaving been examined and 
test applied, a P of about 0.0 was found. “We can say tlicrcforc/’ he 
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remarked, “that the results Bubstantiate the hypothesis.” Ho applied 
the test illustratively to several other seta of data successively and get- 
ting a P of considerable size, each time he said, “TJio results therefore 
substantiate the hypothesis.” When lie was finislicd, an equally eminent 
mathematical colleague ro.se to object and said, “You cannot say that 
the results of the te.st support the hypothesia; all you arc able to say is 
that they have not in those data disproved it.” Tlio most interesting 
part of the colloquy is that the first mathematician accepted the correo- 
tionl 

This I find is rather typical. In the abstract the mathemaLical stat- 
istician insists that a middle value of P only fails to refute the hypothe- 
sis, but if he is dealing with real data and gobs interested in the physical 
problem in hand, he forgets his statistical principles and relapses to the 
rules of inference applied generally in such problems. 

That statisticians with real problems in hand do interpret a middle P 
as positive support for the null hypothesis can bo readily illustrated by 
innumerable examples to be found in tlio literature. I shall cite one that 
is in a field in which I once did some work. “Student,” in his classic pa- 
per on iho error of count with a homocytomctci','* used a series of data 
to examine whether the actual distribution in the homocytometor fol- 
lowed the Poisson distribution, as it should on certain physical os- 
sumptiona, Ho applied tlio Pearson chi-square lest to a number of aeries 
and finding tlio P’s taken logcfcJier fairly large, ho concluded that the 
distribution was sensibly Poisson, and that therefore the variability 
could be taken ns the squnro root of the average count. If this positive 
conclusion in favor of the null Iiypothcsis tested was not obtained from 
the relatively high P’s, then his statistical work was entirely irrelevant. 
Other examples of tlio use by statisticians of relatively high P’s for 
demonstration of the null Iiypothcsis arc easily found if one keeps a 
weather eye open for them. 

When I say that a middle value of P is to bo considered valid evi- 
dence in favor of the null hypothesis, I have by no means resolved all 
the pertinent questions tliat may bo asked regarding it. I do not say 
anything has been “proved” or “disproved.” I leave to others the use of 
these words, which I think are quite inadmissible as applying to any- 
thing that can be accomplished by statistics. All I say is that what wc 
have is in the nature of positive .supporting evidence. Whether the evi- 
dence is of sufRciont weight to be convincing is another matter. 

The development of what should bo taken to affect the weight of the 
evidence is beyond anything I wish to undortako bub a few pertinent 


4 Sludont, “On tlio Error of CouiiLiiig with allAOinaoytoinotor,* Biomelrika 6i 361-300, 1000-1907. 
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remarks I do ■wish to make. Wliercas it can be said that the evidence 
provided by a small P correctly evaluated is broadly independent of 
the number in the sample from which it has been calculated, this is not 
true for such evidence as ia provided hy a P in the middle region, say 
0.3 to 0.7. Consider Table I depicting the hypothetical results of a 
physician’s judgments hosed on a serological test, designed to nscerLain 
the sex of a fetus in utero. Examine experience 1, divest yourself of for- 
mal rules, and consider what would be your rcacLion. I tliink I can 
fairly guess that it •would be aomething like tins : ^We cannot say any- 
thing from this experience: it certainly does not jircsent any convincing 


TADUE 1 

HYPOTHETICAL ItBSULTB: DETERMINATION OE SEX 



Eipcrlonoo 1 

Eti>ortoiioo 2 

Category 


Judsomont of bok 


Judginon*^ of box 





Tolnl 











CoTr«ot 

Inoorreot 


Corroot 

luoerroel 

Eipeolod liy olinnoo 

10 

ra 

n 

1000 

600 

500 

Piiyilcfnn'a judgmeiit 

10 

■■ 

■■ 

1000 

m 

■105 

P 

0.3S 

0.3B 


evidence that the physician can discriminate botwceii tJio sexes. But I 
should not want to say either that ho cannot discriminate. The experi- 
ence is too small for any conclusion.” Witli cxperienco 2 I think you 
would say, or at any rate I should: “There is no question in iny mind; 
quite evidently the physician does not possess any ability to discrimi- 
nate by this serological test between the sexes. The experiment is quite 
large enough, and if he could discriminate to any Bigniftcant degree wo 
should see it in the results, whicli wc do not." 

Now for both expcviencc.s, the P, which ia the probability of obtain- 
ing by chance as good a result as the one obtained, on the null hypothe- 
sis that the probability of either sox ia a half, is the same, namely, 0.38. 
But the experience 2, being based on largo numbers, is convincing 
positive evidence of the truth of the null hypothesis within iDvactical 
limits. I do not intend to attempt to analyze what is the justification 
for the added conviction provided when llic nuinbora arc large, beyond 
suggesting that it has the same basis nawJmt has boon argued licrcis Llio 
general priaciplo of inference which is ojicrativo throughout. When the 
numbers are small, a jiiiddle P will occur with coiiHidci ablo frcquancy 
if the null hypolhosia ia tiuc or if an aUcrnalivo ia; with large numbers 
such a P will occur frequently in the case of the null liypolhosia but not 
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in. the case of a practical alternative. Hence with large numbers, a 
middle P provides probative evidence in favor of the null hypothesis. 

Here we have disclosed one fundamental weakne.ss in the position of 
tliose who contend that small samples can bo cifccLively utilized in 
statistical investigations if tlie calculations of tho P’s arc correctly 
made. If it were a fact that conclusions are drawn only when tho P is 
very small and the null hypothesis disproved, then so far as concerns 
the main considerations liero developed, there would bo a certain 
validity to this view, for small P’a are more or less independent, in tho 
weight of the evidence they afford, of the numbers in the sample. But 
if actually it is tho fact that conclusions will be drawn from P's which 
are not small, then only very considerable numbers in the sample aro 
reliable. 

If a test for tho difference between means has yielded a large or 
middle P, it does not merely fail to disprove the null hypothesis that 
the true moans arc equal ; it furnishes affirmative evidence that tho means 
are substantially equal. If the numbers on which ilie test is based aro 
large, tho oviclcnce will liavc convincing weight; otherwise not. Con- 
trariwise a low P points affirmatively toward the alternative that tho 
means arc unequal. It is tlie merit of nomc kinds of tests that they 
indicate unequivocally tho Hiiccificallcrnulivc toward which llicy point.® 
Such arc tcHts for tho difference between moans or tho difference be- 
tween variances or testa for skewness. Oilier tests such as tho frequency 
X® or some apiilications of the analy.siH of variance do not have thia 
clmraotcrisLic. In Table II is presented an cxporicnco of mortalities 
following certain operations with and without the use of a vaccine for 
the prevention of peritonitis. Four lasts arc given for tlie "null hypothe- 
sis” that tlio true mortality rnlc.s arc klcnlical for pationts with and 
without vaccine: (1) the probability of getting as many differences in 
the favorable direction n.s fouiul; (2) the appropriate P for the x** test 
of the four-fold lalilo constituted by the totals; (3) the Fisher test of 
combining tlic value of x®= —2lnPx^] (4) the summation of the x^and 
degrees of freedom for the separate operations. Tho resulting P's are 
considerably different. In terms of the usual rationalization, each of 
these tc.stH is eiiually valid for testing the null liypothcsis. If the null 
hypothesis were tnu;, that is, if the vneeine. wore intifTective and tho 
mortality for any openition were llio Hume wluUher the vtuuiiuo were 
used or not, the approjiriate limiting value of (muiIi IohL fiiiic.Lion would 

* Kleawlioro I Imvo (Ii»t Itiimfl lofliaiironiK'H wliicli ii« jtriiirlpln puiiIio Rlnlcd nllonmlivoly 

nnd oqulvalcnlly in tcrnnt iif iiii c^nUnmlo niid ilH omirulcncn linilln. Jnncpli IlcrkKtjii, 'C'oinmcnlH on Dr. 
Mndov's 'No(o uii Tcnln of l)a|mTliirofrom Nnrmiilily' with .Soino HomnrkflCunocrnlntt'rciilii ol Slenlfl- 
oanco.'TliIa Jov]iNAi,-IO;fi3Q-C'll,UGCCinber lOU. 
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occur only infrequently — one just na infrequently as the other. But the 
tests nre differently sensitive to the presence of different alternatives, 
In terms of the Neyman-Pearson formulation they have different 
powers for any particular alternative, and hcncc are likely to give 
different results in any particular case. How blind is the procedure of 
doing Borne test of Bigmficance, wJicn there is no knowledge at Iiand as 
to whether it is likely to show a Kignificant result or not show one, no 
mattGi' how importantly different the facta may be from the hypothe-sis 
tested. The importance of this consideration is underscored when we 


TABLE II 

MORTALITY RATES FOR OPERATIONS WITH AND WITHOUT USE OF VACCINE; 
TESTS OF SIGNIFICANCE OP DIFFERENCES 
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P 

1. Glgna 

0.010 

2, Tolnl didcronco morUllly 

0.11 

3. Comblnalloti of P'e — Fialier 

0.01 

4, Summalion x'and D.F. 
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realize that in practical applications the failure to show a significant 
result will bo taken to corroborate the null liypotliesis. It is nii impor- 
tant but neglected task of mathematical statistics to investigate what 
alternatives are particularly pointed to by specified findings with dif- 
ferent tests. 

I should like to see the development of investigation of tlie finding of 
middle P’s, I am not ready to say wlmt thin should bo or just wliat it 
would lead to. But this is nn example of wliat I moan. With the develop- 
ment tlmt W 0 now ImvO; which cmplin.sixc.H tlio low P's, wc find sucli 
statements aa the following in the lilcraUiro, and it is typical of the 
essential procedure in many fields in wliicli Hlatistical tests arc applied. 
A standard curve for cstiinating dosage from mortality has been catab- 
fished with its confidence zones, from n first sot of data. A set of data for 
another drug is to be used for eslimaling the potency of a second drug. 
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But realizing the possibility that the standard curve may not be applic- 
able any more, the author counsels tho use of some controls to see 
whether the standard cui've Btill applies for the first drug. He says, 
“When the control.? have been shown to agree with the standard of the 
regression line by tho appropriate x* or i lest, the first curve can be 
used.” Now what iR meant by this ifl that if the test docs not show a 
low P, tho curve can be used, which is to say that if the test shows a 
middle P, the curve will be used. It should be clear on consideration that 
if there is a real discrepancy of a given size between the present condi- 
tions and the curve, a P which is not low will result with small numbers, 
wliilc with the same discrepancy a low P will result if the numbers are 
large. The use of the suggested mlc could easily be disastrous if drug.? 
were standardized on the basis of it and small numbers were used. 
Investigation should be made which could result in a rule not such as 
just given, but rather of the following kind: “If the control is tested 
with data including so and so degrees of freedom and if the test results 
in a P of this amount or higher, the curve may bo accepted as stable.” 



THE STATISTICAL WORK OF THE LEAGUE OF 
NATIONS IN ECONOMIC, FINANCIAL 
AND RELATED FIELDS 

By CjIAMiKS K. Niciioi.8 

Economic, Financial and Transit Department, League of Nations 

I T WILL COMB QS a surpi’isc to some to learn that the Economic, Finan- 
cial and Transit DepaHment of the League of Nations is maintain- 
ing the bulk of its work in Princeton, Now Jersey, with certain basic 
tasks still being executed in Geneva. It is a tribute to the perseverance 
of its members as well na to tlic foresight and generosity of the member 
governments still contributiug to the support of tlie League, aiid to 
Certain private institutions^ In the United States. Largely, tlio activi- 
ties are a continuation of the vital fact-finding functions performed in 
Geneva, but in addition special atiuliea on issues likely to bo coiitvo- 
vertecl in the post-war period arc being prepared. 

The chief consideration governing tlic decision to maintain this or- 
ganisation seomed to be that its efforts would be most useful in settling 
the great probloms following the ponce. The world then will be vastly 
different, and without up-to-date information the clilficiillies of mailing 
eound decisions in economic matters would be increased. Furtljcrinoro, 
whab was learned during the inter-war period can be evaluated and 
crystallized into a positive plan for economic collaboration in the fu- 
ture. Also, the net-work of contacts and associations with governmont 
persoTinel can be nt least partially maintained so that in the post-war 
period a move effective job of collecting data and promoting under- 
standing in an informal way can result. 

Before discussing the history of the economic and financial work it 
might be wise to recall briefly the wide scope of problems dealt with by 
the technical sections of the Secretariat assisted by advisory export 
committees. Health, child welfare, opium control, housing, nutrition, 
land and eea communications boskles economic and financial questions 
were carefully investigated in order to furniah the Council and the 
Assembly of the League, as well ns the govornments of the several 
states, accurate and meaningful mfomatioii. In these tasks some of the 
Sections created a rcspoctablo body of alntisLlcnl data, and inter alia 

‘ TLo Dopnrlmonl onmo to rHneelon in BeploinLor (010 in rciiponno to n Joint iiwilnlion oxlondod 
to CioToeiinioAl ScrvleiMo[ tlioIenituoliyPrJnoolon Unlvonlly, Tiio liiAliliMo forAdvnndctl Sillily niid 
Lho nookofollcT InsLlLulo (or Mcdionl Kuearoh. The [iniillUoB o[ Uiq tivo drat mentioned nendomio 
inalilulions nro being utilitod (or Ibe work now oorricdonln Princoton niid lho lloakofollor Foundnlion 
(a helping through n liberal grant. 
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exercised considerable influence on the methods employed for their 
collection and publication in the separate countries. 

hibtohy op the economic and financial wouk 

Almost at the outset the Council of the League saw the necessity of 
maintaining a Committee for the consideration of economic and finan- 
cial problems, Accordingly, as nn outcome of the Brussels Conference 
in 1920, rcprcHcntatives in close touch with economic and financial 
ministries or central banks in many countries were chosen to meet 
regularly and take up questions referred to it by the Council. The early 
work centered upon reconstruction, largely in financial matters, and 
disorganized and newly-formed states were afforded invaluable assist- 
ance in reorganizing and organizing tlieir financial and monetary af- 
fairs. Throughout the twenties this work was a dominant interest. 
Latorj in 1935, a Fiscal CommiUcc was formed to handle special prob- 
lems of taxation and public finance. Gradually the Economic and Fi- 
nancial Committees became more active witli inquiries into matters 
of industrial, economic and commercial importance and it was under- 
taken in diverse ways to bring governments together to disciif?8 com- 
mercial policy. The World Economic Conferences of 1927 and 1933 
were notable ns efforts of those Coinmitleos to promote the ratification 
of agreements to improve inlornational economic relations. These ef- 
forts wore continued tliroughout the inter-wnr period hut the emphasis 
shifted somewhat from attempts to secure ratificalion of general ngree- 
ments to tho procedure of promoting more limited accords among na- 
tions of similar iiiLcrcsls, and also toward cndoavor.s to influence na- 
tional policies through focusing attention on problems common to 
many regions. Tims, by designating n sub-committco on tho Mitigation 
of Economic Dopre-ssioiis, world exporiciico wa.s pooled and expert 
appraisal wa.s given to the relative cffcctivone.ss of different measures 
introduced. 

TJiis work on dcprc.s.sion.s i.s contimiiug, nltliougli mo.st of tlm Com- 
mittees’ acLivitic.s have boon suspended. Their past labors are available, 
however, in reports and ineinoramla* which afford to economists and 
state.siucn a body of facluiil information and a historical record to serve 
as a guide to the foriunliilioii of international (jcouoiiiie policy in the 
future. 

The Economic and Financial Committees were appointed by the 
Council of tli(i ri(aigue, and wm*e composed of civil Hcrviints and bank- 

’ Sco Inr iiiH(i\iioo llio tH'«> 'I'iiilirrROll roiiorlii on .S'lafufirnl 7Va(ui[/ oJ Iluaiiicuif-f'i/rla Thcnriei 
(I., o[ N. publiciiilimn lllllH.ll A.ail nuil lUH'.l.II.A.lU) rihI I'rolMsor lluliorler'ij i'ninjicriti/ anti Dcjirca- 
si'oiis (I,, of N, iiublir.ntion Kinu.n.A.l). 
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era. Their reports wore prepwed for suluniltal to the Council and 
thence were tranamittecl to govcmracuta. DistincLfrom these Commit^ 
tees has been the Economic and Finaiicial Section of the permanent 
Secretariatj which embodied the important Economic Intelligence 
Service to be dealt with below. The Economic and Fmanciivl Section, 
made up of salaried experts engaged by the Sccrotavy-Gcnernl, was 
formed at the very first and has functioned tlu'ougliout with a consist- 
ent purpose but a flexible program. Largely anonymouHly, its members 
have been responsible for tlie collection and analysis of economic infor- 
mation for the use of the Economic and Financial CommitLccs, l)iiHine.5.g 
men and bankers, economista, joumalisls and sLaLcsmen. Its purpose 
has been to observe and interpret world economic and financial events, 
and record a chronology of them iu serial publicaLion.s. In tins task one 
of the chief objects has naturally been to assemble statistical informa- 
tion, which brings us to a consideration of tlio vast work vvJiich has ))con 
quietly carried on by the body now operating in Princeton, and cur- 
rently designated as the Economic, Financial and Transit Department. 

TItB STATIBTICAI/ WOllK 

As early ns 1920 the League Council took up the question of ooo- 
nomio, financial and sociol statistics through the instrument of an In- 
ternational Statistical Commission com])o.*ffid of jneinlxu's of «uch oxwt- 
ing organizations ns the International Institute of SlalisticH, the Inter- 
national Labor OlTicc, The Inlcnmtional Inatituto of Agriculture, and 
the International Chamber of Commerce. The Commission rocom- 
menclcd that oxisling organs separate from the League should be util- 
ized to furnisl) statistical information. A minority report, }u>wo'\'’oi', 
suggested also that a permanent organ be set up in the Secretariat for 
this task, and such became the ctusc. It became then the duly of the 
Economic and Financial Section to insbiluto a service to collect and 
publish economic and financial .statistics. All fiokhs were to be covered 
except agricultural and social statistics wJiich the International In.sfci- 
tuto of Agriculture and tlic Intornatioiinl Labor Office could furnish. 
It was also deemed advisablo to eoiiault tho International InsLitiite of 
Statistics thereby drawing on the accumulated technical knowledge of 
that body's experience in statistical tlicory. 

Confronted with the task of collecting sucii diver.so information from 
political divisions using wUloly diffcrciib pi’ocedurca, it was soon hcou 
that international comparisons could only bo made if the national 
statistics were available in comparable form, and represented not dis- 
similar phenomena measured by comparable methods. At first the work 
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was confined to the publication of the Monthly Bulletin of StaUstics, and 
to the preparation of memoranda on special problems of trade, tariffs 
and finance. This brought the Section in close contact with government 
statistical offices and offered on opportunity to suggest motliods for 
improving national statistics and for presenting them so as to obtain 
better international comparability. It was necessary, however, con- 
stantly to sugge.st and request, and without authority to insist, the 
work could not progress as desired. Nevertheless, it was possible in 1927 
to commence publication of the Slatialical Year Book embodying data 
included in the Monthly Bulletin, but enlarging on them. 

It appeared, after several years' effort to induce governments to co- 
operate, that some official means would be necessary to secure this co- 
operation, Hence, in 1927 the Economic Committee recommended to 
the Council that a conference of government representatives be called 
to conclude an International Convention on Economic Statistic, s. Ac- 
cordingly, in 1928 delegates from 40 countries and representatives of 
several IiistiLutoa concerned with international statistics were as- 
sembled to consider the agenda prepared by the Economic and Finan- 
cial Section. Tlio resulting Convention was ratified by 26 states and 
bound the Contracting Mcmbcrfl to publish certain classes of eco- 
nomic statistics according to principles agreed on at the Conference and 
incorporated into tlic Convention. 

This reprcaontod an unique step toward iiiLcrnational cooperation in 
technical fields and furnisiicd some official backing for the task of the 
Economic and Financial Section. And in fact it became leas difficult 
from the date of that Conforenoo to obtain statistics compiled according 
to similar principles and pul)li.shcd in comparable form. 

THE COMMITTEE OF STATISTICAL EXPERTS 

Perhaps the most imiiortant result of the Conference was the creation 
of the Commitbeo of SialiHlical Experhs, provided for in Article 8 of the 
Convention. To this body, appointed by tho Longue Council and con- 
stituted of specialists ciioscn on the basis of special competence, were 
delegated Llio tasks of furtlior developing sound principle.s for tlie com- 
pilation of natioiuil slati.stic.s, and of examining tlio problem of inUirna- 
tional comparability. 

Woi'ldng in clo.sn connection with the Eeonoinic Init^lligencHi S(irvice, 
the Gommitloe of Hlatisticuvl ExperLs mot in lOIU and y(^arly from 1033 
to 1930 find fliuKiceded in ooiiHidering virtually llm onlire fiidd of (3fio- 
nomic sLatiHlic.s, and fiom 1936 managed also to iiif|uire into .some prob- 
lems relating to fiimncial data. The rcsultH of their work aro proseiitod 
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in full reports on each session. Partial reprints containing tho Commit- 
tee's main recommendations on specific topics nro available in a series 
of Studies and Reports on Statistical MeUioda. 

Tho work of the Committee is so extensive it is impossible to cover 
each phase of it here. However, some mdiention of its importance can 
be realized by considering, ns an example, what was done in the field of 
statistics on international trade. TJio Committee c.sla1)lishcd by the 
middle of the thirties what is known as the Minimum List of Commodi- 
ties for Inlernaiional Trade Slalislics, Many coiiulrics, adhering to the 
convention of 1928, agreed immediately to iiso the list, while others fol- 
lowed in a few years. By 1939 it was pos-siblc for the Economic Intelli- 
gence Service to publish trade statistics for about 30 countries which 
had been compUed according to the minimum list. Tims, for the first 
time, truly comparable trade statistics w'crc at tlie disposal of states- 
men, economists and business men. 

Likewise, with indices of foreign trade and industrial production, 
statistics on tho gainfully-occupied population, housing, capital forma- 
tion, balances of payments, tourism and several other topics tlic Com- 
mittee has calabliahod principles which governments have shown in- 
creasing willingness to apply by adapting their national statistics to tho 
basic recommendations of the Committee or by publishing supplcmon- 
tary tables drawn up in conformity with itsStandard Classifications for 
purposes of international comparison. 

The work of the International Labor Office deserves mention here as 
its activity In the field of social Btatislics complements ilmt of the Eco- 
nomic Intelligence Service, and the two bodies have been closely asso- 
ciated. By similar methods tho Labor OlHcc has promoted tho wide nao 
of sound principles in compiling social statistics and has influenced the 
publication of internationally comparable information. The Economic 
Intelligence Service relics upon data collected by the International 
Labor Office in the fields of employment, unemployment, wages, migra- 
tion, etc. 

PUBLICATIONS 

In its current statistical work the Economic IiiLelligcnce Service has 
naturally benefited from tho advice of the CommittcG of Statistical Ex- 
ports, The results arc evident in tho irntnovoment and oxlcnsion of the 
publications of tho Service. The Statistical Year Book and the Monthly 
Bulletin of Slaiistics have been dcsciibcd as source dooumontH dc-signod 
for government and public iiso. Their chief advantage ia tlio conveni- 
ence of finding in a single volume information for every area of the 
world; and because of this convenience governments are spared consid- 
erable expense. 
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The two publications cany similar tables although the Year Book is 
more extensive. It includes data on population by age groups and occu- 
pation; births, marriages, and deaths; mortality rates, expectation of 
life, fertility and reproduction; employment and unemployment, and 
wages. The purely economic information deals with statistics of pro- 
duction, indices of primary and industrial output, and stocks; data on 
transport; and data on trade. Financial statistics cover currency, bank 
deposits, budget accounts, public debt, prices, exchange rates, discount 
rates, bond yields and capital issues. 

Other volumes are based on the immense amount of statistical infor- 
mation collected by the Intelligence Sci-vice, but are also interpretive. 
International Trade in Certain Raw Matenah and Foodstuffs, World 
Production and Prices, Review of World Trade, Balances of Payments, 
Money and Banking arc all included in this group. The World Economic 
Burmy, published each year since 1932, is devoted entirely to summariz- 
ing important economic happenings throughout the world. The first 
issue grew out of a special study on economic depressions conducted 
in 1931 and 1932, and the yearly issues supply a coherent record of eco- 
nomic events throughout tlie thirties. 

These special memotauda arc important in particular because they 
are the first attempt to use the raw material of national statistics to 
make a now kind of raw material for the study of woilcl problems. In 
each sphere the volumes Iiavo drawn together data and compiled in- 
dices for the flummni'ization of the economic trends of the world as a 
whole. Those documents arc aceopted as important contrihii(,ion.g to the 
study of world economic problems, and represent nn unique mcthodol- 
ogy. 

It is also siguificaut that the entire range of ceouomie phenomena 
is scrutinized by a unified group of cconomiHls. World problems arc 
thus brought into full perspective by a comprehensive and coherent 
body of data of which the parts arc interpreted by competent experts. 

TUB WAn AND afteuwaudb 

In a wartime u'orld the activitios of tlie Lcaguo naturally have liooii 
reduced. The imiiortanco of maintniiiiiig the Iwfiinictil work Im.s beau 
recognized, liowcvcn*, and th(5 hlconomic liiUilligcnco Htirvieo coiitinucs 
to function. Tlio Year Book and tho Monllily liuUdin ai‘(‘ being pub- 
lished in .sj^ito of tli<! incniiiHod clilRculty of obtaining infoi-mation. Tlie 
regular worlcs on tnulo, production and prict^s, banking, finaiuK;, etc,, 
have been replaced Ijy briefer (ihiipters on these topics in tho World Eco- 
nomic Survey. The In.st Survey, issued in 1941, deals of necessity largely 
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' with problema of war economics, as will the issue to be published in the 
fall of 1942. 

The work of the Department relative to problems covered by docu- 
ments such as the Remv) of World Trade and World Production and 
Prices has not ceased with the cessation of these publications, however. 
Data ai-c being assembled and special mcmovaiidn such ns Raw Mate^ 
rials and Foodstuffs, published in 1040; Euto'i)e's Trade, 1041; llie Net- 
work of World Trade; War-Time Raiiotiing and Consum]]tion; nnd 
Money and Banking 1940/4^ (the lost three recently published or to bo 
published shortly) all cover signiflcnnl liapponings in the rcspoctivo 
economic nnd financial spheres. They contain statistical materials and 
represent authoritative international sources of economic and financial 
data carefully sifted and digested. 

Most of these documentfl form part of ft new sot of studies concerned 
with po.st-war reconstruction. By analysis of the problems and economic 
events leading up to and following the first World War, it is being at- 
tempted to anticipate, also in the light of information collated by tho 
Economic Intelligence Service concerning trends during tlio inter-war 
period, what measures will likely be most effective in preventing n rcciir- 
I'cnco of the difficulties following the lost \Yar. In tliis work tlio statistics 
assembled by the lutelligcnco Service arc performing the function they 
have been aasigncd—namcly, they aro the base upon which tho ana- 
lytical work is grounded. In this respect, then, tho labors of this League 
organization to improve national statistics and to socuro international 
comparability may prove valuable in Bettllng the reconstruction prob- 
lems which will be faced by a post-war world. 

It is probably true that an orderly international system does not rest 
entirely upon such technical acbiovemcnls. The fulfillment of psycho- 
logical and deeper social needs is no doubt more fundamental in tho 
process of attaining peaceful intcrnnlionnl relations. However, in criti- 
cal periods the existence of a workable technique may be of first impor- 
tance in promoting the greater end. At the next world peace conference 
when the idea of an international organization will undoubtedly enjoy 
unprecedented popularity the presence of a coordinated plan for eco- 
nomic cooperation may prove decisive. 
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MARKET MOVEMENTS 
By L. C. Wilcoxbn 


IS THE SEER stucUes Ill's crystal, so too thousands of traders study 
J\_ their charts of tlic price movements of both slocks and commodi- 
tieg. They are the courageous exponents of the philosophy that, ^Tf 
you want to know what the market is going to do, study the market.” 
It is the purpose of this study to analyze the actions of certain markets 
in order to detennino their inherent forecasting possibilities, 

To establish the characteristics of market behavior, it is necessary to 
select moving definite time intervals of market action and to determine 
the probable actions in tlie immediate subsequent moving intervals. 
This statistical analysis yields specific “forecasting” criteria for these 
specific time intervals, which may be tested comparatively. From these 
results the criterion for maximum trading profit may bo determined and 
its possibilities appraised. 

The raw data employed in this study arc the daily “highs” of the 
U. S. Steel Common stock; wheat May futures and cotton October 
futures. The “highs” wore selected arbitrarily rather Lliun the “lows,” 
which would have served equally well. Daily figures were choacn to 
permit analysis, based on fihort lime intervals, to give the greatest 
volume of data and to make possible more precise testing of the criteria 
tlian would be pos.siblc, for instance, by thcwcolcly “highs,” 

The question of what subHcqucnt market action will follow prior 
market action may be expected to depend upon the longtlis of the prior 
and subsequent intervals. Tlic amplitude of the subsequent market 
movement may bo expected to bear some relation to the amplitude of 
the prior movement. Thu.s, this study begins with the Rclcction of prior 
intervals, subsequent intervals and the slatiHtionl detennination of the 
relative market movements. 

Tlic first of the pertinent intervul.s fm* which U. S, Steel stock was 
onalyzccl is tlie 1-1, that is a one-<lay-prior interval with its sul).scqucnt 
one-clay interval. Other intervalH arc dcHigiiated as tins 2-2, 't-4, 8-8, 
lG-16, 32-82, 48-32 and 04-32, cac-li pair (»f figii^iH reiH’escfiiLing the 
prior and siihscquent iiitcfrvals in iimi-kol days. 

The data selected for the jmrpose of this stiuly w{'re the daily “highs” 
of iho U. S. Steel Common stock jiricoa from January 1, 1022, to Jami- 
ary 1, 1932. This stock was d(5emecl Huiliihlc bccnuHc of its broad and 
continuous market action throughout this period, during which time it 
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wns rcDsoiiably free from so called “inaiiipulation.'’ In this ten year 
period there were approximately 2900 market days. 

First the percentago change for each of 2900 market one-dny inter- 
vals (day to day) was determined. From these a serie.s of frequency 
charts was made for auccessive brackcla of perccnlngc change from the 
prior day (one-dny-prior interval). For iusUvucc, a frccpiciicy chart was 
made of nil onc-clay changes following onc-day iierconliigc changes of 
from zero to 0,5 per cent. Percentage movementH which were in llic 
same direction were considered jiositivc and thoscj in tlie opposite 
direction, negative. From the frequency charL.s tlie prolmhle error was 
computed from the formula .6745\/a;’. In this study the resulting 
probable error of each ease is considered as the forcca.sLing criterion. 

For tlicae onc-day intervals, seven brackets of jirior interval percent- 
age changca were selected and frequency curves were made for each. 
The probable errors are spotted on Chart I. 

CIIAnT I 



A figure has been computed for the probability of the total observa- 
tiona and is noted in Table I. The value of tlii.s figure, which will bo 
designated as the Summary Probability Characteristic, is ,280 per cent. 
It will appear lalor that thia clmractcriHllc is important in making 
comparisons with the forecasting values of differont criteria. 

In Chart I, a probability curve is aliown fitted by eye to tlic com- 
puted points. It is significant to note that onc-day murlcet movements 
of less than 0,7 per cent indicate probable reactions the following day. 
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Movements of greatev amoiinta indicate that on the following day tho 
moveraenta will be in the same direction. In the aggregate the more 
numerous minor reactions practically counterbalance the movemonta 
in the same direction. In spite of this factj the summary probability 
characLerlstic, which is based on the dynamics of tho movement (X 
squares instead of J?''a) is of appreciable magniludo and in the same 
direction. 

In the same manner the data for various intervals have been an- 
alyzed. Curves are fiLtcd to the computed points for intervals of 2-2, 
4-4, 8-8, 16-16, 32-32, 48-32 and 64-32 and arc included in Chart I. 

Note the change in the chnracLoristica of the .successive curves. The 
1-1, 2-2 and 4-4 are similar in that minor movements during the prior 

TABLE I 


THE aUMMATlY mODABII.ITY CirAnACTEIlISTiCfl FOR U, S, STISEt COMMON STOCK. 
WHEAT MAY rUTUREa AND CO'l’TON OCfOUER FUTURES FOR VARIOUS INTERVAL 
PROnAUriilTIES. USING THE FORMULA .0746 


InlCTvnl 

FarU. 8.8(cc1 
Common Slook 
8.?.C. 

For w])mI 

Mity luluroa 
B.P.C. 

For eotlon 

Oolober tuluTcs 
S.P.O. 

1-1 

.280 

.431 


2-2 

.465 

.651 


4-4 

.783 

.004 


6-8 

1.411 

.074 

1.14 

10-10 

2.2.1 

2.00 

2.43 

02-32 

3.32 

-2.01 

3,7Q 

48-32 

2. OB 



04-32 

2.31 




interval arc followed in cncli ease by probable rovcrHcd movements. 
For each of the next several intervals, there appears a change in which 
the market action of all amplitiuh'.s Is followed by market movements 
continued in the same direction. This i.s true for tho curves 8-8, 16-16 
and 32-32. Then on the next two curves — the 48-32 and 64-32 — inter- 
vals revert back to the type of the three minimum intervals, that is, 
the 1-1, 2-2 and 4-4 curve.s. 

This is truly intei‘(*.stinB. It ahowH that for the 1-1, 2-2 and 4-4 
periodH, a minor cycle exinls with ampliUidea of somelhing less than one 
per cent. Tims, while true. Urn fact is of Iriniiig .siguinennee. 

Tho roiictiv(i cycle (hjcs not again begin to iipjjcar until Llie interval.s 
of 48-32 and 04-32 arc rcaclic'd when it i.s again (pialiluid. In ilicse cascj.s 
only market inovcinonts of h‘SH tlian 8 and 12 iier cent foi'eca.st a 
reversal (i.o. indicate, a proliable negative fuluio movement), while 
those of greater amplitudes forcca.sl a coiilinued movement in tho same 
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direction. Hero, na in the 1-1, 2-2 and 4-4, Liic reverao inovemenia 
practically counterbalance the continued movements. How important 
tlua defined movement ia will be brought out l)y furtlier aiiiilyaiH. 

The principle by which the forccaaliiig charflcloristifs of U. S. Steel 
Common atock hna been analyzed, xmdoublcdly has wide application. 
It is used licrc to further the understanding of free marketa. 

The characteriatica of the wheat May future.^ market were inveati- 
gated, using for data tlic daily '‘liiglm” for ihc nine years January 1, 
1021, to January 1, 1930, inclusive, in wliieh there were approximately 
1900 market days. The forcenating curves, for several intervals an- 
alyzed are shown in Cliart II, where tliey are compared with the curves 
of the TI. S. Steel Common stock. 

CIURT II 
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In the same mannci' the cotton October futures market was analyzed, 
the data used being the daily "higlia” for Uic ten year period of January, 
1021, to December, 1930, In this period there were approximately 1850 
market days. The curves for the intervals 8-8, 10-10 and 32-32 arc also 
shown on Chart II. The important point to notice is that for ahort 
periods the foycensting curves of the acvcral markets are markedly 
similar. It is quite possible that this is a general eharactoriatic of all 
free marketa. 

Attention has previouaiy been called to tlie Suinmaiy Probability 
(Forecasting) Characteristic of U. S. Steel Common stock for the 1-1 
inteiwala. This characteriatic, which it should bo recalled, ia the 
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weighted average of points on the probability curve, has been com- 
puted for steel, wheat and cotton for various intervals in each. For 
comparison, their amounts are shown in Table I. 

Two things are strikingly brought out. First, the fact that, for the 
shorter intervals, the values of the characteristics arc approximately 
the same for the different markets. This may indicate that fundament- 
ally all markets are governed by tlio same law. Second, that for U. S. 
Steel Common, tho value of the characteristic decreases after the 32- 
day-preceding interval, an indication that this may be the limiting 
period for which such criteria should be used for practical forecasting. 

The various probability curves are statistically correct for anticipat- 
ing the probable stock market action of U. S. Steel Common stock, and 
as they are specific, it is possible to test their comparative merits. 
Given the market action up to any date, current or past, ib is possible 
to consider the probabiUties as indicated from each of the curves as 
exact forecasts. Tlic day to day progressive forecasts through any past 
period will give the same results ns if tho forecasts wore made ciirrently. 
Obviously tho slock should not be bought or sold unless tho probable 
movomeut is greater than tho round turn cost of completing the trans- 
action. It is equally obvious that once a commitment has been made, it 
should be maiuLaiiicd until the forecast is reversed again to tho extent 
of the round turn cost. 

The present (1042) percentage round turn cost is variable, decrons- 
ing from 4.4 per cent, when the price is ^10 a Khavc, to approximately 
0.4 per cent when Clio price is $300 a slmro. Those arc the oxbromo per- 
centages wliicli a forcca.st ])nce change must exceed before a commit- 
ment should 1)0 profitable. This Is, tlicrcforo, the general criterion for 
commitments, either for buying or Nolling for all forecasting intervals. 

The specific criteria for buying and .selling are obtained by the appli- 
cation of the, so general critoria to tho various interval probability 
curves. For instance, when the stock in nt 100, the required price change 
to cover commitment costs is 0.7 percent. With the 8-8 interval, this 
chango is prnctioaljlo when the stock during Llic prior interval has 
changed 1.4 per cent. Tims, at tlial price level 1.5 per eciiL is the critical 
point for making a commitment. 

Tho practical applicfvtion of thi.s im'thod in acluul Lcsls will now bo 
considered. The liyi)()thetical nnirkel. trading liere carried tlirough is 
a comparatively riipid, inc’xpoiisivu, yet a eorreeL way in wliicli Lu Lest 
trading Llioories, 

The procedure i.s Himj)lc an<l will lie illustrated in some detail l)y the 
test of the 1-1 interval enteria. Reference lias idrcndy Ijceii made to tho 
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daily percentage changes in the Sled Cominon. Tliewe j)ci'ceiitagcs 
were originally tabulated on the work ahccL in a eolumn udjiieciU to the 
stock price. Beginning with January 1, 1022, the eye riiiiH clown this 
column until January 20, when the price ciuvugc of plius 2.03 i)cr cent 
exceeded 2.00 per cent, which at the market level wiih required Lo meet 
the round turn coat of the tranHaclion. The hIocIc wok iw.sumcd Lo have 
been bought oa of that date at 88‘1/S. It wa.s not until June 10 that a 
minus change of more than 2.00 per cent occurred, tlu; change amount- 
ing to 2.40 per cent. The stock won aasuined «old at 99-2/8, the “high” 
for tliat day, and a ahoil position taken at tlial .Hunio price. On Oetober 
8 a positive clinnge of 2.12 per cent occurred and the market position 
was reversed, this time at the “high” for the day of 102-2/8. This 
position was maintained until the end of Uk; year when the price was 
107-0/8. 

Thus, for this year’s trading tho I'asulU were a gain of 11-2/8 points, 
a loss of 9-2/8 poinla with the stock held at further Idhh of 0-4/8 poinls, 
a gross profit of 1-4/8 points. The co-sts of Uio.se tinnHacLions wore 32, 
70, and 72 cents, a total of $1.74, giving tlio net result for tlic year of 
$0.24 loss. This incUicIoa tho brokerage which would liavo been charged 
if tho account had been closed. 

It was observed that for tho ton year jicriod there was a gross profit 
of 189 points, a trading cost of 00.33, leaving a not jirofit from the 125 
transactions of 92.07. That averages only $0.00 per year per hIuu'o. Tlio 
rate of profit -woh quite meager and the year to year record was quite 
erratic. Actual net losses weresufltained in four of the ten years, and in 
two years amounted to as high as $45.00 pci* .‘shave. 

While the hypothetical market trading demonstratcH tho Llieoiy, it 
also proves tho 1-1 critorion was anything but a practical one to employ 
in trading. Hypothetical accounts were determined in tlio fiiimo mauiicr 
for the other intervals, wlio.se probability curves are shown in Chart I, 
the summaries of which arc shown in Table II. The gaugc.'i of practi- 
cability, of course, are tho items of net profit and the consistency of the 
profits throughout the decade. 

Note well the trend of total net profit.^ in the Decade Summary. As 
the criterion intervals are increased to 10-16, tho total net gains in- 
crease to a maximum, after which they decrease. This is in liarmony 
with the indications of the Summary Probability CliaracturisticH in 
Table I. Moreover, as tho same intervals wore increased, tlie total of 
the annual not losses was decreased until the 32-32 criterion interval 
yielded a miniinum. It must be concluded from these facts that the 
most satisfactory trading criterion will be iu the region of the 16-16 and 
32-32 intervals. 
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This conclusion, prompted a further inveatigatLon of the trading pos- 
sibilities of these two criteria in confiiTnation. The procedure was but 
slightly different than with the single criterion. The first commitment 
was made when both criteria, concurrently, indicated that the stock 
should be bought or sold. The position was maintained until both 
criteria, concurrently, indicated that the position should bo reversed, 

TABLE II 


DECADE SUMMAEIES OP IIYPOTnETICAL TEADINQ 


Intorvnla 

Total annual 
not lonsc-s 
in points 

Total annual 
not aaliiB 
in poinla 

Total 
not gains 
in points 

Total numlior 
of Dommitmant 
rovorsnls 

1-1 

02,07 

187. .32 

02.07 

126 

2-2 

86.17 

247.00 

102.40 

174 

4-1 

41,14 

317.80 

270.26 

100 

B-8 

23.44 

206 .34 

271.00 

222 

10-10 

33.82 

382.40 

348.07 

1S3 

32-32 

11.30 

207.08 

280.60 

no 

48-32 

02,87 

173.11 

110.61 

167 

01-32 

128.00 

120.06 

0,00 

87 

10-10 with 
32-32 in Qonnrinn,(lon 

10.03 

261.12 

236.40 

00 


Table II shows that with this criterion, tlio total neb gains were 
decreased from tho maximum of 348.67 points to 236.40 points, the 
total annual not losses wore also decreased from the minimum of 33.82 
points to 15.03 point.s. While these tests arc too cnulo to bo tho basis 
of exact judgments, the writer feels that these confirming criteria must 
approximate tho most satisfactory one that it is possible to use as a 
basis for market trading in U. S. Steel Common stock. 

From a sLatislical slaiidpoiiit, the results obtained in tho foregoing 
arc not fully conclusive. Tlic analysis has tho inherent fault that tho 
test covers the same period from which tho curves Lhcmselvc-s were 
derived. 

This is ontircly satisfactoiy for the .short interval forecasting curves, 
such as the 2-2, 4-4 or jierlinps even tlic 8-8 iatorvals, It i.s quite po.s- 
sible, however, that with tlie longer intervals, nceiduntal cycles have 
given a character to tho lG-16 and 32-32 interval i)robability curves 
that would not be (luplicatiNl in another pin-iod. 

For this reason, a more detailed iiiveHtigution lias been made of tho 
forecasting merits of tlu;.si5 two criteria in conlirniation. 'Fbo period for 
which hypotliotical market <)perati()n.s wisre execnled ineludes tlio yeans 
1018 to 1921, Lliu originally ana)y7.cd period of 1922 to 1931, and also 
the ycar-s 1932 to 1040, each inchisivo, the three |)criods of four, ten 
and nine years oacli, making a total of tweuty-tliree years. This long 
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period should exclude Iho poBsibiiily o( nccidentai succoBsoa and yield 
rcsulla in which groat confidcnco may he placed. 

While the commilmeut procedure waH Um Humo oa previously em- 
ployed, the accounting procedure wna more detailed. Tlic amount of 
trading account was computwl at tho compleUou of each conimitnicnt. 
Furthermore, in the following coininilmciit, Llic full aniount of tho 
trading account is asHumed to bo employed, idl Htoek liought outright, 
or if the commitment was short, the ftinouui «oId was given a coverage 
equal to the price of tho stock at tlie time of tho nalo. In l)ot]i cnsc.s, for 
accurato occouuLing, thiH neceflHilaLcd computing tlio extent of the 
comraiimeuts to a ten tliousandlli of n siiaro. 

CltAIlT III 



The account was opened with $100.00 and the first commitment was 
on January 8, when the stock was bouglit at a price of 05-7/8. Tlie 
round turn brokerage and taxes amounted to $04.00 for 100 share.s so 
that 1.0361 shares wore purchased at a per share cost of $06.51. The 
stock was sold March 6 at 91-2/8 for a loss of 4-5/8 points and a neb 
loss, including brokerage and taxes ou the 1.0361 sharca, of $6.46. Tho 
account then stood at $94.64. This full amount was employed in tho 
short sale on the samoday at 91-2/8, which after deducting for broker- 
age and taxes permitted a sale ot 1.Q282 shares. The Gommitmeut was 
covered April 18 at 94-6/8 for a second loas of 3-3/8 pointa, and a net 
loss, including brokerage and taxes on tho 1.0282 shares of $4.1900. 
This brought the new balance down to $90.36, 
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Such was the procedure followed for the twenty-three years. The only 
departure was the rendering of balances at the end of each year for 
charting purposes. In Chart III are shown the records of the main 
items of the account, the stock prices, the extent of the holdings and 
the amounts of the account. 

Chart III warrants close examination for it summarizes the entire 
study. The first year a lo.ss of 23.85 per cent was incurred, while a 
period of eight years elapsed before the loss wijs finally recouped. For 
three more years the results were practically neutral During the next 
decade there was a spurt in whicli the account was multiplied nearly 
fifty fold, only to bo reduced by a third in the next and final two years. 

During the ten year period 1922 to 1931, inclusive, the account 
increased from $84.45 to $171.16, an increase of but 7.4 per cent com- 
pounded annually. This is a clear indication that the period from which 
the criterion was established had little to do with the success over the 
entire 23 year period. Over this period, the account increaBCd from 
$100.00 to $3368.77, or at tho rate of 10.5 per cent, compounded an- 
nually. 

This entire analysis permits making four important conclusions. 

1. Tho interval probability method of analysis of market action 
demonstrates there arc no well defined cycles in U. S. Steel Common 
stock, or in the wheat and cotton futures market. 

2. Forecasts of U. S. Steel Common stock based on the probability 
curves of intervals up to the 32-32 day intervals all yield net profits in 
various amounts. 

3. Maximum profits arc obtainable when tlie forecasts are based 
upon the action of tlio market over an interval of about 32 market days. 

4. Even tho bc.st interval probability forecasting results are so 
ei'ratic from year to year, that the usefulness of thi.s method of market 
forecasting is scriou.sly impaired. 



THE USE OF INYEI18I0NS AH A 
TLOT OF RANDOM OllDlCll 

lit A. C. UO^AKDKH 
TKtir Production Hoard 

I T CAN HE SHOWN tliftt Ulo invciuionH in iwnition of n objects or magni- 
Ludoa 1, 2, 3, . . . , n for Iho «/ liossiblo pormuliilioiiH are ilistribiitcd 
ia a family of aymmcLrical frequency (liHlril)ulionN ivilli moincutswliicli 
are funcLiona of n only. In counting inversions of poHilion the natural 
order 1, 2, 3, . . . , n is used oh Lite criterion. All po.ssible invcrBions for 
two and for tlireo objects are as follows: 

2 objeetfi 3 objeeLs 



Number of 


Numbor of 

PGriniiLaiioH 

inversion.^ 

Permutation 

jiivorsions 

1 2 

0 

1 2 3 

0 

2 1 

1 

1 3 2 

1 



2 1 3 

1 



2 3 1 

2 



3 1 2 

2 



2 1 

3 


Those lead to the following frequency dislribu lions whicli can bo ox- 


tended to include n objects or magnitudes: 


Number of 

71=2 

n = 3 

inversions 

Frequency 

Frccpicncy 

0 

1 

1 

1 

1 

2 

2 


2 

3 


1 

Sum (n/) 

2 

0 


The general rulo to follow in counting invemioua is to take each ranlc 
and count how many lower ranks follow it; the sum of all suolr counts 
is the number of inversions for that permutation, 

In the invorsion distribution the expected numbor of inversions per 
permutation, the arithmotio mean, is 


352 
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while the variance ia 


M = 


n(n — 1) 

i 


n(n — l)(2n + 6) 
72 


The total number of inversions is n! n(n— 1)/4 while the area of the 
frequency histogram is n/. 

It can bo shown further that this symmetrical ainglc-pcalced distri- 
bution approaches quite rapidly the normal curve ns n increases in- 
definitely.^ Even when n ia 0 the coiTcspoiidcncc is quite close. In this 
respect and in several others the distribution Is analogous to the point 
binomial. This mcana that no large error will bo committed if we assume 
that the arithmetic means from a large number of random samples are 
distributed ns a normal probability curve with a mean of M and a 
variance of a^/N 'whevQ N ia tho size of the sample and tr® is the popu- 
lation variance indicated above. 

These distributions givo us a pattern which can be used to test some 
hypothesis of ordor. Tho liypothc-sis provides tho basis of counting 
inversions, and tho frequency distribution nllow.s us to make inferences 
rolalivo to the departuro of tlie data from tlio hypothesis. Ilcnco those 
inversions distribu Lions may bo taken to give an oporatioiml definition 
of random order; deviates of those distrilni lions are ineasures of tho 
departure of tho data from random ordor. 

As an cx])Ioratory technique, tlio method of inversions appears to 
have floiiKJ merit. Its u.sc, however, is ba.sod upon ranked data whielx 
represent in general a lo.s.s of information. It ns-sumes that the various 
permutationa of order in the data arc equally likely. It doo.s not allow 
for tied ranks. Eurthormore it is imperative that tho hypoLhosis of 
order to bo tc.stcd ia independent of the data. Even with liiniLations 
there ia a number of problems to wluoh tlicac di.sLril)ulioii.4 are applic- 
able. 


API’LICAI'IONS 

Tho liandoinncas of Tippdda Numbers. T(ui seta of 'rippott'a four- 
digit numbers were. Keleotud, in group.s of 2ri, from liie first page of lii.s 
table of random numbers. Tlie expected number of iuver.Hion.a juu' i)er- 
muLation for 26 ordiU's is 160, the vnriaiuni \n ‘ir).S, and tlio sLiiiulard 
deviation is 21,4. Tim re.HuUs are as follows: 

> Sco M. Cl, KcndnII, Uinmclrika, Juno lO.IH; mid (icorRo 1). DaiiltiK. i>J Mnlhevinlicnl 

Slntiatiei, Bcpioinijcr 1030, Tlio wrilcr firel dovolupcd mid iiHcd llio inolliud ul iiivcr>iioiiH in 1037 iiiilo- 
pcndoiil o( thc^o Lmo invMliRiituni. . 



m 


Amrwcan S-rATiwrujAi, AsBocrATiow 


Set 

Mean 

A-M 

number 

S 

a 

1 

101 

-2.3 

2 

174 

1.2 

3 

173 

1.1 

4 

170 

0.0 

5 

132 

-0.0 

0 

168 

0.0 

7 

126 

-1.2 

8 

130 

“0.5 

0 

170 

1.4 

10 

177 

1.3 


Dcviiition of 


Wean of 

eiiniulutivo mean 

cumulntcd »ela 

from A/ = 150 

101 

-40 

138 

“12 

140 

- 1 

155 

5 

150 

0 

153 

3 

149 

“ 1 

148 

- 2 

161 

1 

154 

4 


■ Lho expcotod moon 

13 ISO, tho deviation is 3.8. la thi« dovialion to bo cxiieolod on Lho baais 
of sampling aucLuationa? The alandard doviulion of LIichc means buaod 
on a fiaraplo of 10 is 


21.4 

vTo 


0.77. 


M Of 3-8 i» 3.8/0.8 or 0.60 Btnndard .lovialions 

Assuming timt the meiins nrc clistrilnitGcl 

1 ° ^ for sainploH ot 10, such 

doviations Imvo a lugli frequency of occurrcnec. Henro wo infer that 

erldulT'’ ° ‘op'oooi't tt population of landom numlrors. As 

dev a standard deviations from the mean of 150; four 

— a to The > ''‘'‘’T™" that 

numlipr/rnn of invoraiona tlieso groups of 25 four-digit 

numbers represent random arrangementa. 

and W in Quality Control Two liundrcd 

numt-Tf MVd T Sf™" “>»'■“ "'ore quite a 

vXod at aTdomTnT’ T ™'’‘’ '‘"“snlng the ranks in- 

vowou at r andom to the values in question. 

637 6 while^thn^Hf oxpccted mimber of iiivoi’.Hiona is 
Bd7.6 wlnle the standard deviation is 01.0. The re.sults are as follows; 

Qvalltu Coniroi, WitahlnRlon D C (otHlorJ, Sfnli'glicnl Afclhtu} from the yieiujiaiiil of 

a 2 r 00 . B0I.001 0! lho Dopitrlmonl of ABrioiiUuro, 1030 , pp, 
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lExpcctcd 


Set 

Mean 

$ 

number or 
Mean M 

x-M 

x-M 

a 

1 

639 

637.5 

- 98.5 

-1.60 

2 

628 

037.6 

-109.5 

-1.78 

3 

603 

637. B 

- 34.5 

-0.56 

4 

712 

637.5 

74.6 

1.21 


TliG gi'eatcafc dovLafcioii from the expected numbor ia L.78 standard 
deviations -which ia not an uncommon deviation to find. There seema 
no parLiciilnr reason to reject any of thcao acts as representing a non- 
random order, on the ba.sis of our eritorioii of inversions. 

When we come to teat tlic 204 meoaurements as a single sample we 
find a different situation. For 204 ranks the expected number of inver- 
aions ia 10,353, while the population standard deviation is 489. By 
actual count the total number of inversions is 8,964 or 1,399 below the 
ex^jeoted value. In terms of standard deviations this is —2. 86 units, a 
deviation which occurs only once in about 600 time.s based on the nor- 
mal probability distribution. Examination of the mcQ.9urcments indi- 
cates why tho number of inversions falls so far below the expected 
number based upon random order. From observation 17 to observation 

148 inclusive there is a downward trend of tho values ; from observation 

149 to tlio end all mcasuromciitg arc at a liigh level; only 8 out of 60 
measuremonta fell below 4,600. Above tho 148tli mcasuroment we find 
42 measurements which rank above 102, tho mid-rank, and only 14 
rank below. This prcponderniico of largo moa8iircmojU.s at the upper 
end of the serioa accounts for tho relatively low number of inveraions. 

These te.sla indicate an interesting point: that within a non-random 
series there may be random hcUh, while within random series there may 
bo nou-random sots, Certainly ■wUctlicr one obtains a test favorable to 
the hypothesis of rnndoinnc.s.4, on tho basis of this criterion, depends 
on where one starts in the scries and where one eiuls. rresumably if 
one had not 204 mcn.suremcnts but many time.s thi.s numbor, providing 
that there waa no better statistical control, lie would obtain no bcttci' 
indication of random order. 

What tliis iiuUciitfiH is Hint one may obtain a te.sL of random order 
by tho mere connecting lognllier of two (u* move hoIh of non-random 
BoquoncoH, and vice veim. Amilher point those in sociology and ecn- 
nomlc'.s will observcj i.s that this He({Uoneo of meaHureinciitH in the cloc- 
trical lal)oraU)ry ai)p(Mvr.s to ))« strikingly similar to lh(5 order of the 
magnitudc.H so commonly found in economic time sorios wlicrc any 
typo of statistical control is out of the question. 
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The llatidomtma of Economic Time Srrica. In lln* tlala fr^m Bhowliart 
AYC found Ihftt Ihc pivrlrt gave a U*at fav<»rftlilu Ui rnndum ordor, whcvcos 
a test of thn tolnl gavoa LcHtfavornhlt; lo tlif liyi)f)lh(‘.siH of iion-nindom 
order. We turn now lo an example from nn rK’onfunie lime .series wlicro 
juafc the opposite i« the cnw*. The i‘(ni)4iitnptio]t of Hnlphurict oeid ))y vari- 
ous induBtrica in Iho Duited Blalca during Ihe past 13 years takes the 
following ranka: 


1028 

7 

1032 

13 

1030 

0 

1029 

3 

1033 

12 

1037 

2 

1930 

5 

1034 

10 

mn 

0 

1931 

U 

1035 

H 

1030 

4 





1040 

1 


For 13 ranks the expected iuimi)cr of invcr.-<i<jn.s is 39, the Hluiulard 
deviation is 8.2. In the above table the tolnl miinlxn* f»f invci'Hion.s is 
60 or 11 above the mean, or about 1.4 alaiidurd dciviivtionx above the 
mean. This ia not an umwnal deviation to find; l^enco one may on the 
basis of this criterion consider llii.? a rnnclcun order. An oxnitdnation of 
the last 0 yearfl gives difforent rcmilla. For thin number of j'anks the 
expected number of invoiwoiiH is 18; tho Htniulard dtfvialion is 4,8. 
Prom the data wo obtain 32 inveraiona, a deviation of M or ivl)Out 2.9 
standard deviations, One is tempted with «u(?Ii a flt!viution Lo be sktiptU 
cal of tho randomness of Uio mcnsurcmciil-H involved. 

Purthermoro wo might tost Iho hyi)ollui.HjH tlmt tho order of the 
values from 1932 through 1040 wna tiro same nw tlio ovdav of tl\o Federal 
Reserve Board index of industrial production (1925-1939*= 100). Tho 
order of corresponding yciira of the two bdIs of data is the same; the 
number of inversions is tUoreforo zero. This is additional evidence 
which calls in question tho hypothesis of mndoinncss. 

The Raprdomness of GuossiTig. Tho prolmbility of selcoting by chaneo 
tho correct order of n magnitudes is l/«.^ In an examination qiiCKtion 
in which 3 elements arc to bo arranged in some .sequence, the i)robftl)il- 
vty of getting tho correct sequence on the basis of complete iguornneo 
is 1 in 6 which is quite high. On the other hand, if the number of ele- 
ments is increased to 5, the clinncc of guessing a correct sequence is 
reduced to 1 in 120. 

This principle could bo used in tho oxtra-Bonsory porception cxpevl- 
ments of Rhine's in which the numbers of InvorsionH in tho order in 
which tho first n numbers arc prcaonted could be used ns a mon.suro 
of departure from ohanco selection. By uBing a sequeneo of 10 magni- 
tudes tho probability of selecting by chance the correct order is reduced 
to 1 in 3,628,800, 
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The method of inveraiona can be extended to provide an operational 
basis of measuring discrimination of a ecqueiico of objects or measure- 
ments. On the basis of this theory the expected number of inversions is 
a measure of no discrimination, or gucsaing, and departure from the 
expected number ia a moo.sure of ability to discriminate. Hence it is 
possible to give a “score" of diacrimiiintloii to each of tho nl possible 
permutations. 

Random Order and Cojrelation^ In cose two sequences are uncorre- 
lated, the inversions of order of one relative to another will be distrib- 
uted according to the foregoing distributions. In other words, zero 
correlation ia associated with tho expected number of inversions, M. 

On the other hand, if two sequences arc correlated the number of 
inversions will tend to be small for a high positive correlation, and to 
be large for a high negative correlation. 

These relationships suggest the following definition of a correlation 
function I'i in terms of the number of inversions x: 



Xm n{n — 1 ) 


where is a constant, tho maximum numbei' of inversions for a 
given n. 

When ce, the expected number of inversions, is equal to zero, ri=l; 
wlicn it is equal to M whicli is always one-half ri=0j when it is 
equal to ri= — 1. 

Tho vahio of this simple linear function lies in tlio fact that the dis- 
tribution of *, for any given value of-w, is known nntl can bo used to 
evaluate any value of Vf. Hence Ihere is no need of dealing with the dis- 
tribution of tho correlation coenieiont. For values of n larger than 10 
one can make u.sc of the normal probability curve ns an approxima- 
tion to tho inversion frequency distribution, and teat whether the given 
value of X falls within the 5 per coat or 1 per cent lovols, 

Suppo.sG we have two scls of ranks, A and li, with tho sot A ranked 
from 1 to 20, with the corre.sponding rank of sot B below that of set A, 
as follows: 


Set A 12 3 4 5 0 7 8 9 10 11 12 13 14 15 10 17 18 19 20 

SetB 11 0 7 2 3 10 1 4 12 8 5 0 14 18 19 15 17 13 IG 20 

a:.' 10 5 5 1 1 5 0 0 3 1 0 0 1 4 q 1 2 0 0 0 


1 iIr molluid ii|ii)(-iirH (<i Imvo Iwu putiliNliP.1 limL |.y ^T. (>. ICouilall. lliomrtrikii. Juno II), 1H, 
nllliouHli tl.o wrilor i.rrivr.l itl n ..iiu>liiriii.lni and r.ii.iilur r..iichi-.<..nH iudoi.L-ivdci.lly. 'I'lio writer prefers 
lo uBo inyorfiioiiH and tlirir (lislrdmlliiiia raihrr lliati rorralallon licrnain llin fnritinr oim lio lumnoiiilcd 
with toBLinK Homo liytiiilliMiH <i( order wliirli oovoni a wider roiiKo of pr.djlnia-i llmii diioH llio currolalioii 
coomolcnl. Kendall uhoh llm Miuulnrd rrror uf r )>ui Ihia ia unncccvary «ii.ro r Ih niiiiply a linear fuiiolion 
of tho numuor or iiLvcrniuiiH. 
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Once the two seta of ranks are arranged in thia manner, the next step 
is to count the total number of inveraions. This is done by beginning 
at the left end of the B series, taking each jiiimbor in turn, and counting 
the number of ranks to tlie right which are exnaller than the one undor 
consideration. The numbers of invoraiona corregponding to the individ- 
ual ranks of act B are shown in the iw designated “i,-.’* The total 
number of inversions la tlicsnmof this row, or 43. It doc.a not make any 
dilTerence whether we uac set A as the atandard order to cotint the in- 
veraions in aet B, or vice versa; the number of inveraiona ia the samo. 

Wlicn n ia 20, the expected number of inveraions ia 96, the 6 pei' cent 
point ia 70, and the 1 per cent point ia 69. In other words, a value leas 
than the obtained value of 43 could be obtained by chance less than 
once in 100 times. On the basis of this criterion we would reject the 
hypothesis that there ia no relation between these two ranks. Then if 
we desire to tranalato thia inferred relation into an index of correlation 
wo can aubatitute the % value of 43 in the equation for rt. If wo do this 
wo obtain a value of 0.55 which is positive bccauao x ia less than tlio 
mean; it would bo negative if x wore greater tlian the mean. 



COUUELATION ANALYSIS BY MARGINS 

Dt E. J, BnosTBii* 

C ORRELATION ANALYSIS by the usc of margins (or diffcroriGes) is not 
entirely a now idea except in ao far as little seems to have been 
done to exploit it, or, anyway, to demonstrate its potential value as a 
statistical device.^ Like any method — or may I say any other method 
—of correlation analysis worthy of the name, the use of margins has 
special value in the determination and even the final solution of at least 
one particular functional typo of problem. In short, it fills a gap. But 
it can also be succos.sfully applied to other kinds of problems, as I know 
from experience— and with advantage too, where the method of least 
squares is beyond the mathematical understanding of those who may 
have to make use of the resulting coefficients. 

The particular gap which the marginal inetliod fills concerns the 
solution of problems in one independent variable in which graphing 
indicates the existence of an equation of some unknown but higher 
degree than the first, tliat is, of an equation of the typei 

By using margins, wo can obtain the correct or best-fitting degree of 
equation for final solution by least squares, or wo can continiio the 
analysis by margins to arrive at rcMoimbly accurate results. 

Having fitted a ropreaenfcative curve to Iho coordinates cither free- 
hand or on the basis of group averages, we proceed by recording a 
number of rcncliiigR from it. For a reason that will become clear later, 
these should be taken in order of magnitude of the independent vari- 
able, X, In Table I, lines (a) and (h) give the readings of a simple but 
typical example. Tlic rest of the table down to lino (1) sliowa the method 
of extracting margins up to ilic point where Llie degree of the equation 
is determined togctlior with the coefficient, or an approximation to it, 
of X", where n is the degree of tlie equation. 

In this case 11 = 3. Wo know Huh hccauso Y/X of the third series of 
margins in line (1) are the same, or at lea-st tlic trend sliowii in thcj first 

* Tlio ((iIIqwImk niicitndtiii from thoniithor'nlnUorni irniitiiiiiUnl kIidiiIiI lio rtl InlorrHl In iniiny nl un. 
*Mont ol llio iirclijiiitinry ax|H)rimi*ii(iil work im tlio of inoTKimi I ciirrkd rxiL in iiiy Icinuro 
QVoniiiRN (liiriiiK Oio Iicnvy nir riildRoti iho liOmlrHi nrra liinl yrnr wlioii I Imiiiil il ilinioiill Ui ooticoiitrnlQ 
on llio oomiilfliiiliofl of llio kind 'd iiivrnllRUliHiiN I niiocUlliic In.* ICdllor 

' Sqo II. H. Will, "Oil V'iUiiiR(’urvon tu OliHervnliimikl Haricahy llio Mdlliod of DilTtirciiccR,’' dtinals 
oS il/nr/ionio(i'cal iSfndnliVu, Mny lIKil); H. H. IlOHo, "Kclniivo Mnicionoy n( IlcRrcsninii Cnnlllolcidu Enll- 
mnlcd by Uio Molliod of rinilo T^ifrcrciicea.” .VatiA'A^; The Indian Jtturnnl uf {iliilinlici, I’nrl -1, Ill3fl| 
and M, Eiokioli A/flhoda of Correlation Aiiatvaia, Tnhio 13, |>. 40. 
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TADLE I 


(1) (2^ (3) U) (7> 

Determining the degree ol e^uellon end (ho coefflclani of X" 


WeaJniffj/roHi gtoxih : — 


(n) 

X 

1 

2 

3 

1 

0 

D.B 

(b) 

Y 

0 

27 

71 

133 

2SB 

373. B 

UdTQini- 

-Firtl ieri'M, 

i(o ({fmiiiors k : — 






(qI 

X' 


i 

1 

1 

1 

O.B 

(d) 

Y‘ 

— 

la 

U 

B2 

132 

88.6 

(o) 

y/x‘ 

— 

IB 

41 

82 

132 

177 


Steend iCrtt*, lo tlitnwale aX:- 

— 





(0 

A”' 

— 

— 

2 

2 

2 

i.a 

(b) 

r" 

— 

— 

20 

38 

BO 

4B 

(lU 

y'VX” 

— 

— 

13 

10 

2S 

30 


Third aeriei, 


- 





(i) 

X'" 

— 

— 

— 

3 

3 

2.B 

(k) 

Y"i 

— 

— 

— 

0 

0 

fi 

(1) 


— 

— 

— 

2 

2 

2 


Tlio oqualion is Ibotofora 

of tho third decree snd I 

Lho cocrTicIsnl of Is 2. 




QalornLloIng (lift cosIBcIenl ol A'*"’ 

<1.0., 



(m) 

1'-8X‘ 

7 

U 

17 

23 

as 

10.76 

Marginv 

—Vint 

lo (Imirialo k:— 






(n) 

X' 

— 

i 

1 

1 

1 

0.5 

(o) 

Vi' 


1 

0 

» 

10 

B.73 

(p) 

nv-Y' 

... 

i. 

0 

8 

10 

11.6 


S<eoji(l icri';a, to tliminaUaX: 

— 





(Cl) 

X" 

— 

— 

2 

2 

2 

l.B 

(rj 

V," 



2 

2 

2 

1.6 

(a) 

Vi" A'" 



1 

1 

1 

1 



Tho 1 

weineioni 

of X* is UtOTOfittO i. 




and second margins, lines (c) and (li), is eliminated. In pmcLico, idonti- 
cal values for any Y/X series i« uniisiml, so that Die criterion ia elimina- 
tion of trend, which indicates the need for setliiiR out the original read- 
ings in order of magnitude of X. 

The calculation of tlic fiist marginal series is clear. Lino (c) is inserted 
to allow tlic need for calculating tlic Y'/X' figures. It will not only rarely 
be found possible to arrange for cacli of the X' margins to equal unity 
but even be advisable to set out the X readings so that the first scries 
of maigina increase or decrease progressively. The reason for this is 
that as a result of graphic errors, the need for rounding off in the cal- 
culations and the accumulating error these involve with each successive 
extraction of margins, the final trondlcss Y/X series — when it is 
reached — will sometimes scarcely ho rccoguiTicd as such owing to the 
flucUiatvons it contains. When the readings taken from the graph 
result in variations in the X margins, tlicHC margins can he plotted 
against the correspouding Y margins. If Ihny do give a troiidlcHH Y/X 
series, then the coordinates must necessarily lie about a straight lino 
which passes through the origin. The slope of this lino would be equal 
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to the coefficient of X", a fad which it is necessaiy to keep in mind if it 
is proposed to complete the analysis by tlie marginal method. 

After the first extraction, the difference in the means of arriving at 
further margins should be noted. The Y margins are simply derived 
from the preceding Y/X Bcriea, while each figure in the X marginal 
scries is equal to the difference between the two extreme figures invol- 
ved in the original X readings, a difference which equals the sum of the 
corresponding figures in the first series of X margins. In Table I for 
instance, the figure of 2.5 in column (7), line (i), is equal to 6,5 — 3 in 
lino (a), and to 1+ 1+0.5 in lino (c). It is generally more convenient in 
practice to use the latter, and if ncccssaiy to apply the former as a 
check on the calculations,® 

It is clear from the small number of marginal values loft over at the 
end that a larger number of readings than those used in the example 
are necessary. The minimum is about ten, but a groat deal depends 
upon the dispersion of tlie coordinates in the original diagram and the 
degree of rounding off necessary in the calculations. Dispersion always 
gives rise to difficuHios of curve fitting, but even supposing the graph 
approximates closely to the typo under consideration, tlie larger the 
number of readings taken for the imrposo of tlic analysis tlie more 
accurate are the results likely to be. 

If wo propose completing the analysis by mai'gins witliout resorting 
to least squares then tlic next step is to determine the value of h by 
deducting cX^ from the Y sorios and repeating the process. This is 
shown in linos (m) to (s) of Tabic I, where it is found lhabb* !. Further 
analysis on the same linos would produce the nomplete equation: 

r= 6 + X + X® + 2X®. 

< Eaoli finnl Y/X mnrKlti if* in cdcol lliOAnluliuit fur llio cticITicionloI A'", byRimulliincoufloriunlionB, 
of lIioeolH of obaorvniioiiit invulvcd. l*ur (licncound dcKrco CQunliuii 

Y k-\- o.Y I- 6.Y* 

lliQ Bolulion for 6 from Uiq llirco TirHlBols of obscrvntiunB >Yi, V,; .Yi, I'l; Yi, Yi; by BunuIlniioouB ofiun- 
lions. may bo wriUon 

Y, - Yi 

(Vi - y.) - (I'l - y.) 

A'. - Y, 

t, 

Y. - Yi 

(AV - Y.') - (Y.> - Y,') 

Y, - Y, 

TIuh la IdoiidonI lu llin nululiou ubliuiu'il by llic methud of inurKiiiH, vu.: 

I'l - I'l r - Y, 

y" Yi-Yi Y. -.V, 

{| . - — ■ 

Y" Y. -Y. 

Wo onn TORiird cnoli miltilion fur b oh iiii rHlInmlo. l*r<ini (lio Uirno Tirnl no(k u[ oliHarvntiDnB, Ini iIiIb 
oallmnlobo bi. Thoii wo<lorlvo lit from A'l, !'■; .Vi, }'■: .Vi. yi;6ifr»ni A'l, I’l; Yi, ]'■; .Vi, yii nniJ ao on. 
forloally oorrolntod ilnln wuiilil fjivo , . , 
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Thifl kind uf margliml Annly^w may Iw n|i|dir“r| u, ni,y purvc in any 
qimdranl, wj iJmt tin* k. «, K r, . . . fan lir? iuM^^rnl or frae- 

Uonal, pt^Hitivei or iif‘%alivp niiiii)^rr‘. 'IIh’ infli* ii* iirr^ nKs ay« iit»rcjw«mly 
positive! inlCKcra. In Uir rwunplp all n-adiiiR,- ami rnarRin*^ Imvo iMwitivc 
aigna. Nojyiilivi? Higna ijowpvpr ofw u npiM ar »l miw' »*f nn aiwlyaiB, 
wIkjii the ordinary apply. Kvf»y a!*iily>iH indirntrK ilir* algn of 
each conalatil. Tnlile 11 iIm* fitfl of an riiialy.‘'in involving 
UircD qiintl rants, aince llic rompli'if* r*qiinli«ni i« 

y ^ ^ 10 -I- A* -I- HA* - A'. 

It hIiouIcI he kept in mind that ilic corrrrl. form «»f •‘(pifitirpii slating 
the rdttUonwhip hclwccn any two vatiahif^j^ may Ih* of an entirely 
different imUirc. It Ih not mirprisiiig Ihvn'fftrv ilmi inarKinnl nnalyaia 
Bomcl5me« fails to yield n-Hnlts. Wln-in iViia U its ijn*xprilit'nce or 
that of thn manner of iIh appliraiion smtii Itmanox ovidcnt in an iii- 
crcaalng, iiietcnd of a (IncrraHiiig, iijiwan) <tr downnnrd Ircinl in the 
successive) Y/X Hcriea, or in a vmlenl n'ViTsal of Irnnl. 

TAIll-K II 


DeOtTfololoc Ibe o( v^MUan ila4 Om (oeAUntl nf A’* 


R«a4tn4i /r«m 

A' -a 

-a 

-1 

0 

1 

g 

3 

Y 41 

e 

-7 

-ici 

m 

t 

>4 

-7 


X’ — 


1 

1 

i 

) 

1 

Y'mY'/X' — 

-3a 

-Ifl 


3 

.1 

-a 

8*CQn^ 

X" - 


9 

3 

1 

g 

3 

1"' ~ 



n 

n 

II 

-0 

Y"/X" — 

.... 

fl 

a 

a 

II 

-3 

Thiril ttriu: — 




a 

3 

a 

3 

yif/ ^ 


... 

-3 

.-a 


-,T 

Y"’fX'” — 

— 


-1 

-1 

•“1 

-1 


Tbo oquAlIon U tlioralon ol Ibo Oiird (l»Rr««. ilw cunAlMmi «i X* l>^tn< ) rimI iN KiAn 


On tlio other liand, a good fit hy marginal nnalyHis does not provide 
any guarantee that the ccpmUoii ohlainud Htalc.s the I run n’lationsliip. 
This method, in common with all oilier mclhodH of cori'i'lalion iiiialysis, 
invariably gives ompiriGal fonuulav. except puHsihly wlivn- lliv correct 
form of equation is known and UHcd. 

A rovovaal of trend in Iho Y/X arrina doin uol nccr-^'^'urily ctinili'inn 
the method as being uiisuilahln for lltn particular cimi'. It should 
gonorally bo regarded as a signal that llie firat Hlngt! of the- uiialysis lian 
boon reached. It is tlicu a imittor of chooaing batwocu llm pio-rovcraal 
and the first reversal series, and IbcAaiidyserica corrospoiuling to the 
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one with tlie smaller trend should be plotted in the way described above 
in order that a final decision con be made. 

Where a violent reversal of trend takes place, the analysis should be 
discarded, hub nob necessarily the method. A good fit may sometimes 
be obtained on the nssuinpLion that the best-fitLing equation involves 
negative indices which need to bo couvci-ted to positive indices. For 
instance, it may hai)i)on that a good fit can bo obtained on the basis of 

1 

F = a— + fc + 6A- + ... 

A 

which, converted for marginal analysis, becomes 
YX = a + fcX + hX® + ■ ■ ■ 

For the purpose of the calculationa, YX would be regarded as the 
dependent variable, and treated in exactly the same way as Y in the 
example above. 

Another useful application of llic marginal method lies in the partial 
solution of probloms in two variables, especially whore the number of 
obsGi'vatiouH Is too sinall, or llic nature of the dependent variable's 
relationship to one of the two independent variables is too uncertain, 
to permit of Lho use of least squares without preliminary tests. 

Table III contaiuH some figures from the Board of Trade's Produc- 
tion Iud(}x. ColuiuuH (1), (2) and (3) give i‘c.spec lively tho years, the 
general iiid{!X nuinliers and the gas iiud electricity index numbors. Tho 
output of gas and elct^lricity deiicnds principally upon industrial pro- 
duction ns a whole; but there arc also some oLhov factors whicli nro 
rcHpousiblo for the ol)viouH upward trend in time independent of in- 
dustrial lU’oduclion, and wJiich can llicroforc bo represented by the 
catch-all factor, lime, statistionUy icijroscntcd by tlio series of years. 


TAin.E III 




Ilonrtl of Tmle 
I’rmltintioii Inclicct* 


Nlnreinal BCrios 




Ycnr 

( 

Gcncrnl 

X 

Oni) mill 
clpolricily 

y 

1' 

X' 

V' 

07.0( 

y-07.0( 


(i) 


m 

W 

(8) 


(7) 

(S) 


0 

(1021 > 
i.inm 

lOIJO) 

1 . 107 






0 

1,107 

1038 

1 

1 .im 

I.VMIII 

1 

-13 

03 

OB 

1,102 

1020 

2 

1,118 

l,35N 

1 

03 

tia 

136 

1,223 

103(1 

:« 

1 ,(W0 

i,:m7 

1 

-«n 

211 

203 

1,184 

lO.’U 

■1 

037 

1 ,-l2.| 

1 

-lifl 

37 

270 

1,164 

1M2 

a 

im 

J,'I70 

J 

-J 

dO 

SOB 

1,132 

1033 

(1 

UHH 

l,Afl2 

1 

83 

02 

400 

1,160 

1031 

7 

1 , 108 

1,7U0 

1 

122 

13B 

473 

1,227 


* Source: >S(ri(i'i(iVril Abilmel for the United Kinudom, lO-iO, p. 307. 
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tlio groups, tlic Iwo Bccond, and ao on, and divides tlin snin of the y 
margins by the sum of the X margins) merely jirovidea a roundabout 
way of determining tlic regrraion eoelTieienl from Iwo-groii]) iiverngej; 
for lire sum of tire lialf-range margins in iiiieh series is erinal to the 
difference between tlic sums of tlic basic oliKervnIioiis in ilic two 
groups,* 

For simple linear wirrelatioii, the mellKHl of mnrgiiis is superfluous, 
It lias no advantages oven over tlic grn|ihii’ mid groiip-averiige nieth- 
ods, and lias one or two serious diiiatlviiiitiigc,s, As I liope I Imve sliowii, 
liowcvcr, if it is cinployetl willi enre and willi the iiiil of grnplis to avoid 
summation, it undonliledly provides a simple means, in niine of tlic 
more complex prablcmfl, of determining ernpirieiil forms of Inisic 
equation wlici'c pure logic fails, as it so often does in Hie ease of ra- 
nomic and financial rclatioiifliiips, Ui pvc Hie eorreel fiirnis, 

* H. S. IdS-IWllilio iti fnvi! (irMli.iiyHl iMn Ilia formiilA b: 

lIi)(!iiri}«r]D] ntnkcj provlnbii for dny iiutnbfrt^ Atopit. h. if ti linpivtin Ki l‘i(n fHHnr ol iliii nmiibci 

ol fibsorvullotis. n, gives Ihn BAine duiion m rTraipl lb « 1, vaKni ilitf ^ulurlon 

libiwcd linllHily ;i|kiii (lie Uo ojlrtnifl wU of (tlnrymbtiii, Will nUi piTivirliwi [urinuliifi (orrAleiilsilirig 
llio rogrosBloii eoDlllnenlfl M olhtr lypes dl e(|UKihiii hj ihe roitilKHl of luargiiiP, liui ihrdr nppliitnlliin U 
resLrioted (q prolilcms iii wlikti iIid fonu of etimikin le dHrmilnnlib. 



THE STANDARD ERROR OP PERCENTILES 

By W. Duand Evans 
U. S. Bureau of Labor Slalialiei 

I N hkcent btudies, pGreentiles of various kinds have been much 
used to demonstrato economic differences between segments of 
populatioiiH. Tliis use hns ])cen specially marked in surveys of the dis- 
tribution of porHOiis or familios according to their ineomoa. 

Percentiles have much to recommend them. They have a apecific 
meaning in terms of jmpulation values, and they may be defined in 
terms wliich arc readily understood by a person without technical 
training. Moreover, they arc in general somewhat lesa sensitive to 
errors rcaiilting from certain types of sampling bias than, for example, 
thomcan.^ 

One of the drawbacks to the use of percentiles has been the lack of 
some general method by which the prul>ablc error due to chance devia- 
tions in Hami)ling might bo invcHligated. With respect to the median, 
the rule that the sLamlard error is about one and onc-qimrlcr times the 
cosily osLiinatcd slaudord error of llie mean is well known. However, 
this rul<5 is aj)pli('iible only when the pop\ilution distribution approxi- 
matcfs tlm nonnal f<n‘in, It is not valid for tho highly skewed and 
flattened disLributujiiH in wlueh incoines nsuully fall. In fact, in such 
cases tho Htimdtird (‘rror of tli(5 nn‘diuii is generally Hubsiantially less 
than that of llic mean, 

Tho following pamgruphs pre.senl a melliod l)y wliioli the standard 
error of any porc(‘n(ilo may bo eslimalcd. In tlio nnse of large samplea 
this requires in g<'n('ral less c'fforl and compulation than an estimate of 
the slaiulnrd error of Ibo menu. For larm* .samples, tlio method Im.s been 
worked out for tin? general <’ase of any ))ercentile of a sub-group of a 
population eslimuled by jnenns of a Ktralified sample. Tlie re.siilta may, 
of course, bo readily Himplified lo apply to less complex Hystems of 
Bainpliiig. The nmlliod doi'.s not re(|iiiro (lie ns.Huinption that the parent 
impulalion is dislrilmted in any speeiul way. 

The method presented diM-s iml result in exaet value.s for th(‘ stand- 
ard error of iiereeiililes, except in (he limil-, but rallier in usa)>le and in 
many eases very clo.si' afqiroxinialioiiH to these values. The juincipal 

t II liui tinm fiiilnl Oml IiIkSi hirmiin fiiinillt'n U'ml In lii> M.iiirwlinl li— f riiii|H'riiliv’r in iiKvniio mid 
QiIMiiuUtiiro nluillfvi limit (mniar-i In ilm n%'rii ilimiKlt litRli inniiiio fniiiiUfH ur'* Inrrcsuciit 

III tlio iHi]iiiliiliiiii. n flipjil Itini HRiliini rr*iiliiii|t In ii (lin|ir<.)M<riniiiitii'ly Iriw luiinlirr nl miali 

fnmilicNilii n kaidiiIo, iiiiiy iimrknily rlmiiRr llii' i.f lhA<^«Ii<tln■nl lurtin ulnlo Imrdly iillcriiig llio 

OAlimnte of iho iitcillnii. 
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nim \« to pnividc the pracUrM \M*fkr r wiik a tncaiia 

of testing tlin significftiirr nf |M»iTeiiiili'f» ami iJir rqinjinicni inTt^KRary 
to <lcaigti Riirvcys vvilli kvrls nf ri'liiiiiilil y. 

lAirgc Tlie rK)|!iilfirniii iKili-fimd n^< i»f *V Miiti|iling 

uiiila or iiuUviduolfi. Among tlirw' nh“ A i>(»HM-;KHlnKBt(inc 

complex cif c)jnr«t;ten< wliirlj m-Is ilirrii apnrl fr«*iii tin- U'-i. Tlie .1 ly|>c 
iiidividuaU vnrj' with rcBpiTt lo BoiiHMidditioMHl fnrior A*. Tiiin fjirlor 
is of hupIi type and tlui mimk**r A i« MiflHrMlU' ljirg<‘ so llinf tin- vorm- 
tion is efierlively coiiliiiiimiB. ( In n pn iiB^jgiird vnliii' of 
lliD cliorarler X, wvy A'h, tUrre are among tin* A lyp** imlivuluals a 
ccrtuiii numljor li, for whirh tlm valur of A* it< li ss l haii X n. 

To owifil in viHiinlizing tlw rorogoiiig, wv muy, for i-xninplf, lot <V 
represent the niiinher of iiulivuliinU in n nly. The b.viiiImpI -i iiiny llien 
represent the iiiimher of peryonw niiliiii iho eiiy iliiil nn* of Hf»me 
Bpocific race and sex. These vary aerordiiig to I lo ir iannni's fA*). Tlierc 
arc then a total of li indivldiinlM of (he siM eifiiHl rare niid sex which 
hftvo incomcH of Iww llinn, aay $1,OUO (A*«). 

The population is divided into r iiide|H-iiih*iif Mralu flo crnTy out 
the analogy of the city, into r dislUuT giaigruphiml dlstrie(M)AVe then 
lot — 

A^^«tho mimher of Ham[ding iniiu in (he i”’ slrainni, 

A(«tho niimher of A type miiipliiig uidtK in the i'** Hiraluin, 
/?(-tho number of 11 type »«iuiipliiig iinils in lln* i'** slralnm, 

A Nomplc ifl Rolccted at random and wilhoul rrplareini-iit. in eni'h of 
tlic airnta. With rwpect to lliw namide, hT 

nr»tbc munber of Bninpling imilR ironKiilnling ilie auniide in llm 
alraliim, 

aj-tho uumltci of A type namplmg umln iu the Hample nj, 

«lhc luimbcr of B type nainpling unila in Dio Kuniple ui. 

Let the reciprocal of the anmpling ratio enijduyed in (he .slraliiin 
be represented by St. Then 

St = Af./n*, (1) 

EaLimates of quantities are denoted by primes. b’sliinnli'H (»f .1 ami B 
are then defined by the rcluliona 

r 


A' 23 S,tti 

r 

(2a) 

B' =. 

iMl 

(21)) 


It is evident that E(A') and ]i!{D')^B. 



■ The Standard Eiinoii op Percentiles 


3Q0 

A poi'ccniilc, Xk, is to be deicmiiicd for the group of A type indi- 
viduals in tho populaLion. Let tlie porcentilo bo defined by K, -which 
ropresoiiLs the proportion of the A type individuals to which the per- 
centile is Lo rcffii’. Then, for example, /C=0.25 for tho first quartilo, or 
X = 0.50 for Llio median. 

Tlic quantity A is defined liy tlic equation 

A = /CA - B. (3) 

It then re,pr(‘H(‘ntH the diffcjrnnee l)etwecii Uie number of individuals of 
typo A in tlie po|)nla(,ion with n value of the clmractcr X less than Xk 
and llio inunlior with a value of the cliaraclcr X leas than Xu. An esti- 
mate of A is obtained as follows: 

= t.Si(Ka,-b,). ( 4 ) 

It may bo shown that 

/i'XAO = 2 *%n,{Kpat - Pb,) = A (6) 

wIk'I'c p„i is tho proportion or probability of occimnico in tlm stratum 
of iiKlividuals of (Ik^ A typt?. Tlie definition of 7 ) 6 , is similnr, and both 
may be reprcsi'ulcd im follows: 

pitf 

Wo may now nol i- a very important fuo.t. On tho l)n8iH of any particu- 
lar Hfimphi, we may estunalc the ))ereenlilc Xk to l)c cithor above or 
below the value Xji. Ifowever, the latter can occur only if the frequency 
diffinimce A' for (his parliitular sample is negative in sign. Then, if wo 
can ileLcnnine llie rehuivi; fioqueney of oocurcnco or probability of 
negativi! vnliu's of A' imd(*r any jiartioular set of conditions, we nt the 
same time hav(i .spi'cified (lie |•(‘lalivo proportion of all time.s when on 
repealed sampling we will i>.stin)ate the iiereentile Xk to lie below Xji. 
This may he I'xpressed by llie reluliousliip 

p{y < 0) - p(X'k < Xr) = f'/(A')dA' (6) 

V w. V} 

where /(A') rrpn'si-iils (he iiroliubility tlislrilnilton of the ('.stimatcid 
fr(’(|Ueney diflVn-nceH. 'PliiH relationship is true inespedtive of oitlicr 
popnlalion or sample si/e. 

W(i may now proeet**! lo I'xiimine the form of the distribution of A' 
in samples of large absolute size. Since the quantity A' is a linear func- 
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lion of ft number of liyi>prfi:eomctri*’ttllii» flistrilnilrt! varinkw, one may 
at once infer llmlafl Ihr* aiiwof llirHamplfmi wlilrli if ih Itnwl incrciuMM 
while the ratio of nfttnple U» popuhitinn f*iw remniriK mnall, llin tliNlribu- 
tion of A' will appitjacli llio normal pml>nbiiily tliMlriluifinn fun a limit. 
Tho latter form will give a fair uppmsiinarioii lo ihe proljfibilily di«- 
tribulioii of A' in the caw of aumplra of ovrii riKMliTiUc Ni»i' djuwti from 
ft largo population. 

Under llm given ronditioiiK, o<iimlKm (0) may Ihm lie rewrilttn as 
follows: 

P(X'k < X„) » (l/v'2i) J -■ (7) 

where 

I ^ A/ffv. (8) 

111 evaluating (7), it ia ueecsHary lo Imve llio varlimce of I he dmlrilni- 
tion of A' in Icrnifl of Uio populniion parnmetorH. 'i‘liit< in easily oblftincd 
in the following manner. Blnco the iudividiial Hiraln are. iiidi'jiendeni, 


It will bo sufllciout to clcsterniino Die varinneo of A/, whrrt? 

A(' « .S<(A'a, - b,) (0) 

because, from (4), 

(t’a' « £ (Ill) 

i"l 

From (9) 

^(A('*) = Si^BiKV + V - 2Vi:a.h.). (U) 

But it may bo shown that 

^(a,®) = rii’prt,* + n,p„.7„,(Ar,- — nd/fiV,- - 1) C12a) 

E{hi^) + n,Pk,7»,(Ar,. - nO/CiVi - 1) (121)) 

fi(0(6i) = Uip^tpif + - ni)/{Ni - 1). (12c) 


Sinoo tile variance of any variftto ia eriuul to the ('xjiectcd vaUu'- of il« 
square minus the square of its ex|)coU‘<l value, wo may conil)in<! (iqua- 
liona (6), (10), (11), and (12) ns follows; 

r 

<7^. = E Si^ni[K{l - - (1 - 2A)<A>,., - pt.) 


- - pO^KW - nd/{Ni - 1)1. (13) 
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If the appropriate population pnrainetcra arc known or can be esti- 
mated, criuation (7) can now be evaluated to determine the probability 
tlint a i)orcc‘ntilo may be cBtimatcd to lie below some specific value 
Xii. It is only ueceHsary to evaluate t and refer to suitable tables for a 
normal jirobability distribution of unit standard deviation and zero 
mean. Tlie de.sired probability will be represented by the area falling 
beloH' minim 1. 

By repealing the procedure for two dilTcreut values of X, say Xjj, 
and Xii„ we may deLorinine the mnllicmatical probability that X^ will 
be csLimaLed to lie Ijetween Xu, and Xm. Choosing appropriate values 
of Xj we may llicii recouHtruct the [)rol)abiUty distribution of X'j^ over 
any tlesircd langc!. 

To obviate this awkward procedure, wc must learn something of the 
form of disli'jbuLion of X'k- In tiic first place, interest centers only in 
the shape of the central jiortion of the distrilnilion of X'k] the extreme 
tails of Die diflU'ibutioii arc of little importance. This is equivalent to 
saying that equation (7) will be ovalnatod only for values of t which 
lead to jirolmbilitioH of Hignificanb sixe, say for values between —3 and 
-f-3. Since tli<{ I'ttrianco of A' decreases with an inci’case in tlic sample 
size, it is appiiront from (8) lliatas the sample becomes larger the values 
which may be nsHigned to X wlu(di lend to values of i lying within any 
preassigiuid interval will cover a Hborter and shovLor range. In a large 
sample the entire range of mioli values will bo small. Two important 
results follow friJin tliis fact. 

Eirst, llio poimlation dlsl-rilnition witliin iliis narrow range may be 
fl.s.sumed to he aiqiroxiniately linear, ainco it was originally assumed 
that the disLriliution of the A typo iiulividuals with respect to X was 
coutiuuou.s, tboiigli of imH|)oeined form. As the size of samplo increases 
and the range of relevant value.s of X becomes narrower, it follows 
that the rehilioiiHliii) between A and these values of X approaches 
linearity. 

Second, exumino the form of equation (13). The same reasoning may 
be applied Iku’C. In this expression only tJio values of pa in the various 
sti-nlii di'piMid on the value of X, and over a narrow range of values of 
X, the viilues of tlie pit will change but HlighUy. Over this short range, 
Llien, lh(', viiviiinci' of A' is {effectively constant. 

AVilli a^> appioiii'liiiig con.slivncy and A becoming a linear function 
of A”, it is aiqiiu'init from miuiUion (8) that tiic relationship between I 
ttiul X also iipproiuihcM linearity in the range over which wc are inter- 
osLimI in {lelf.-rniiiiing Llio form of distribution of X'k- But as this rela- 
tionsliii) bceoines linear, it follows from (7) that the distribution of 
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X^x rsmwrily nvumarlaK^ liir- (mm In n fiiiflir^iiiiily lame 

M.iTip|p, tht^.ri, llie nf r»f nuy |»f-rcf''n{il(‘ is very 

dowly ftjiiinjxiniuM l»y a. imnnal *iirvi‘, 

If we nerepl i!ie rJiT^Hrihuti'ih it( A’V Afi- .iiiprc^iiimMy lutriiiRl, i jg 
alnioii^ly <x|uiv!ih'nl! In tUv niiml‘«)'r iIi-a jnlii>iiK of X'k 

reproH’HUtf Uy iLr: nh^uhiU^ iltflm ori' U twimi A'* loul A'^. 

Wo tiuty ihorcfore kI cImwii 

«A'ft ij A**,- *“■ Xu] flji-p A, (PI) 

Tliirtc‘X|irewk,ii mny UoMiinruiml »im|<liriw|. [n (Pr-firj^l plitee, equa- 
lian <13) r«lurf‘H dincTily u, the follrtwing form: 

r_ 

K^A, - n - !2K^A. 

“ V/.V.|lfA\ - iiAA.V, - 1)|. (16) 

In line vrith our prox kiu«i nj^timiiliuiiN, ikr Hnifr ^ntnplf fnrlor in the 
aecontl pair of brnckolfl mny Itp inkon aw np|)foxiiiiniely i rjiifil lo iniiLy. 
Now Ai repriwiilw all inrllvidunlw of ilto .1 iv|h- in Hit- wtrntum, 
will cAfrejirownlH only lIi(«>tM,f il.r /I lypnin Mrntiiiii wliofnil 

m Llio relfttivfly narrow humal l»Mwmi Xx ninl A*/.. H (k npi'urfiit 
Uml in inoHCciwertAj will liequiirHiinl) rrlnitve Ui .1,, diul I he fullowing 
exprciwioii will he a wili^fncuiry npimixlmation i 4 i (he vni imu’c of A*. 


A'(l - A')22'‘'Vli 


im 


(10) 


BecauHo of the motlifyinK fnrlom Kfl-K) iint) liie ngn-n- 

ment bolwoon oqualiona (16) nnd (10) will h.. HUi.furtoiy in Hie 
COSO o tic* extreme pcrccnlilca. Ilmvovor, here ngiiiii Miniplr .nixo n 
Jactor. As the size of Hmnple iiieremifN, tlir nniRr of vhIuch of X for 
winch nn cvaluntiou of (15) may Im re<piired will liecmne iiurrowcr, 
and accordingly the maximum v«liu}« of A,- wlih-h nmv uppnn- will Im- 
como smaller. The Hcconcl and ihlrd lerniH wiiliin (he limekeiH iliu.s 
decrease in importance relative lo Uie fimt. 

rinallyj ye may awiume that X in meiiKurod in rclnlivoly firiK iiilor- 
va 8, and choose X„ so that Xk~~X„ w equal lo om-lmlf C, wliem C 

UiG width of iho class interval hy which iln* chararlr'r A' is iiH-asumd 
and witlim which t.lin r .i.„ • 


ri-equnncH'H of Uift A (ypt- iiulivitliialH an- liilni- 
ml lo one-lmlf /‘V, wliini! /'V Ih (lie 


. • ■•‘•'iviiTiii.H-n UI OU 

a Qc . Ihou A will bo very nearly e(|unl (o one-lialf /•'„ wlien- h\ in Mm 
whinl/HJM ^ if *’^***^ “^rflvidualB in the pojjnlaLion in Hie interval C 
inpnmrt percentile Xjc. Making the imlieiiLed eluingeH, tiiul 

mcoipoiating equation ( 16 ), oquaiion (14) reduce., to 
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[ r -11/2 / 

K{l — K)J^SiAi y F^. (17) 

Tl)is c^cprcssioJi is an upproximaiion to tlie standard error of a per- 
centile. In applying it, then, due care must bo exercised that the as- 
siimjjtiojis jnvolvrid in its dorivntion arc not violated. Perhaps moat 
important, it should not be applied to extreme percentiles unless the 
sample is largo enough to justify tJjc assumption of normality in the 
text following equation (6), and the use of equation (16) as an approxi- 
mation to equation (15). 

In evaluating equation (17) in any particular instance it will prob- 
ably be nece.s.sary to use sample values as approximations to the 
population parameters Hpecificd. It may well be noted, then, that the 
ratio C/Fe is in reality an approximation to the value of the reciprocal 
of the ordinate of the distribution of the A type individuals according 
to t)jo clmraelor X at tlio point Xat. Itfoilow.s that a considerable rongo 
of data may bo used to esUmatc the mo.st probable value of the ratio 
in any case Avhore tlio sample results are somewhat irregular. 

Equation (17) is quite general in form. It may be readily simplified 
to refer to 1 c.s.h complex .sampling situations. For example, let us assume 
that a pcrcoiUilo roforring to the entire population is to be estimated 
on Iho of a iion-HtraUfiod sample of size n. Equation (17) then 
rcducc.s to 

<rx'K = OlK(l--K)nV>=/f. (IS) 

wboi'o/o i'C])rGHGnt.s the oxj)cclcd frequency of A typo individuals in a 
sample of size n in tlic interval which iiicliKles tlic percentile. If the 
pci'CcnLilc Lo bo studied is the median, equation (18) becomca simply 

= C^/n/2fc. (19) 

Thi.s will l,)c recognized as the same formula as that given by Yule and 
Kendall, but derived by them by a somewhat difforent method.® 

Umall Saviplca. In the foregoing, tlic argument has been limited to 
large Kain])l(!.s. In small samides the varioua distributions which have 
been studied may not be reproHcnled with sullicicnt accuracy by normal 
error fuiietions, and eonscajucnlly equation (7) and its simplifications 
bee()m(! invalid. Ilowcivor, a line of attack on the problem of determin- 
ijig llie j)i’ol)iil)hi (5i'i()i' of iin eslimulo of a porccutilo based on a small 
samide is indieaUal. 

In the fiisL place, sin<;e a small Hamjdo is seldom a stratified sample, 
we may limit our (ixaminaLion to non-atratified samplea. Similarly to 

' a. U. Vulo ntul Nf. G. K'ctijflll, /In Inlroduclion io tAe TAeofff of SMislira, London, 1037, p. 384. 
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llic UirminoloRj'- provicumly uw^il, Irl «, fl, ROil h ri-iirr-n ii( |,lic namplo 
aizc and llic number of A iind H ly|>r .«niii])ln uniU in tliir iwample. Now, 
provided Hint Uio proporlifins of the .4 nml li type indiv iclinilH in llic 
populalion an; known or ran l»o ivliiimK’*!, we may rf*liiiialr llie jirob- 
ability of oceurreiiei; of nimbiimlimit* of iiariiriilnr vahn-f* of n luul /» in 
repealed aamples of aizi' n. Fnmi ihr-’n* probabiliiir'. wo may dflrrminc 
the iirobabiliLy of fiiipcaranpe of m-Rntivi! fn-rpinify flifTcifiu’i's and so 
tlie probability llml tlio prrn'iilib* Xk will la* rMimaU'd on (be Im>ii« of 
a pamjile of this nize to lie below Xn. UeiwnliiiK ibis for varioiiH na- 
aiKiicd valueH of Xn, we may roiihlmel any pari t>f Ibe rlislribnlion of 
X'k desired. Hinec. a ia Hinidl, the number *tf roiiibiruiilons ipf n and b 
to bo investigated in liiuitotL The; labor inv<dved in tliis pron'dure, wldlo 
not smallj will still usually not Ik* probibilive. Tliis is esjieidally true if, 
an will many timeabe the rose, nil tbnl ia desired in a npeeifie lest of llio 
sigiiificaiico of tlic difleroncc bclwmi llie pt'm'iilib' ami Hr>nn* other 
siuglo value of -Y. 

The BQltiiig up of a single form aumtimriwng llu; aljove proredun; is 
difRcull and unwieldy in Ibo gciicjral raKc; for any perreiilili'. TJiis lias 
been done in tlieaiaicial case of the mcMlian, but the resulting ex))r(?.«sion 
ia not given iiiliic text because of its eninploxily and limited nsefuInesH, 
The small sample cnao nuiHtbc regarded nabonlerlng on iln- trivial, be- 
cause in extremely few iiislnncon arc pcrceniili'K used in euiijunetion 
witli samples of vcryHinall absolute wae. 

iSampfcs of hUci'incdialc Hite. In Homo eiwi’s, a snmiib^ may In* too 
large to permit convenient evaUintioii by the Hi)i!(.'inl procedures sug- 
gcsLcd in the text immediately above, but U)o Huudl to [aa inil tin; appli- 
cation of equation (17), espociolly in view of tlie siniplifiealionH incor- 
porated in Lho lalLor ’wlueb arc bast'd on the asHumplion of very largo 
sample size. Under these conclilionH, the )>roccdure. suggested in Lho 
text following equation (13) will usually Huflice, This nuilliod is mosL 
useful if all that is doaired is a test of Uic significance of tin; ilifTerenco 
between an estimated percentile and koiuo preiiHsigned quantity. 

The validity of lho use of this procedure, dejjends upon liow closely 
n linear function of one or more liypergeoinelriu vaj inl(‘H (depi'iiding on 
the type of sampling employed) may be represented by tin; normal 
probability distribution. In tho case of the more (;eutrid iiereentiles n 
fair agi'Gcmcat is obtained even with relatively Hinall Haniph' six(‘s. 

Sample Allocationa in Slralified tSamplca, Neyman ami otlu'is have 
studied tho question of tho proper allocation of a limited luunlier of 
sclicdidcB between strata Ix) produce lho most eniolenL esliinato of tin; 
mean. It may bo of interest to apply Uuh same tecliiiiiiue to Ibo prob- 
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lem of cstimalinB a percentile. Firat, it ia assumed that the cost of ob- 
taining each Bchcdiile ia the same throughout the population. The total 
numlier of .schcdulca to lie obtained (total sample size) is represented 
by 7io> We then define a function V as follows; 

y = [CUC{1 - KW^c] E iV,Va,/n. + i i; Ui - n}j (20) 

\vlu!i‘e L is an arbitrary Lagmiigo multiplier. The funcLion V is diffor- 
outiiilc.d willi i'(’Hi)(;c.t to n,- luul n;nnd the results equaled to zero. Be- 
t\ve(!ii die resullitig two iNiuation.s L is cUminalcd. From the result, it 
may l)e .sliown lliat to minimize the variance of our e.stimate of a per- 
cicutih;, the size of .sample to ho taken in any stratum should be allo- 
cated in aecordancQ with the following relationship, 

/ S VNiAi. (21) 

It is iut(M'{‘sting to of)Hcrv(i that the allocation of the sample ia inde- 
])eu(leul <jf Iho particular iicrceiitilu which is to he estimated. Moro- 
()V(U', if llic piTcciilile \a U) he (h'tcTiniiicd for Uic whole population, Ai 
Ijccoiiu-.s ('(pia! to iVf, an<l the alloeations are simply made proportion- 
ale to lli(’ lolul iinmhc-r of indivhlualH hi each stratum. 

IlluKtmlion. ft was nuuitioiKtd in llm introduction that Iho standard 
error (tf the niedian may he suhslanlhilly less than that of the moan in 
(lertiiin di.sIrihuliouH, especially tlu»se of an economic eharacLor. A con- 
crel(! ilhiHlralioii of this may he of iiilci'est. T)je uceoinpanying tabula- 
tion pi'e.-^cnlH a disirilmtion of l,2Un families according to llieii’ annual 
incomc.s. Thi.s <lislriliulimi i.s paUerned after a sami)lo obtained by the 
Study of Ooii.snmcr Pmcliascs in a rc.stricled seetion of New York 
City. It ihu.s rcprc.scnls wliat may be fouiul in practico. 
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Applying cqualion (L9), Iho MlaiiflanI rrror of llio iTK‘fliaii of Uiiti 
(liHlribution i« cBtimnU^d to hr fthoiii S-'M. Thr ukuhI mrllirHlH lind to an 
Cfltimotc of Lht! slaiulnrd nrnir of llir mran of $73. Thr range! of iinrcr- 
tftinly of nil of (lio inciui biu^l mi lliin Mimplo wmiUl tlu-n Ijr 

nboiil (loulilo tlir rniiKO for ihr niccliaii. 

Tiic diffrrciirr in rrlinlMlily niny hr rxliihiliHl In mnrr wl riking faf«hinii 
in tcrniH of llir grraliTHRo of Hunplr rrf|uinHl logrl nii rhilninir ed llui 
mean Jinviiig a Hlmidju'd rrror of only $.'PJr If ih rradily fouufl llinl lo 
provide Kuril an OHiiinaU* a Kiini»lr of flj»pr«»Aiimilrly ri,50il fuinilicH 
would IjG requirwl, or a Hauiplr inorr limn liiiirw im largo uk limt rc- 
qiiirctl to cKliinAto llic Jardinn U'ilh IhrKainrMniiilan) error. 



phices and wages* 

By WALTBn G. Keim 
Bureau of Labor Slatiatics 

I N AI’I'IIOAGIUNO Llie Riibject of prices and wages, a distinction should 
})e made liclwccn two different relationships. First, there is the rcla- 
tioiiHhip between Llie earnings of a worker and the cost of goods which 
lie piii'ehaH(!S with his eavninga. Then, lliere is the relationship between 
wages ns a cost element in the production of goods and the price of the 
goods. Tlie first of these relationships involves tlic income of the worker 
as meiisured, for example, by his average weekly earninga. The second 
involves unit labor costs, of which average hourly earnings arc an im- 
portant, hut not a precise, indicator. 

This paper is intended to describe the major trends in wages and 
prices and to in<li(^ate the various factors which have had a tendency to 
dlaturl) the relation.ships lielwcen wages and prices since the beginning 
of the war in Europe. Laedv of time, of courHc, precludes detailed dis- 
ciiHsion and analy.sls. 

All analysi.H of tlio furit rolationsiiip, that of changes in workers' in- 
come iiH nniusurcd by average weekly earnings and cliangcs in tlis cost 
of living, in<li<!al(’.s (liat since the ouUiroalc of the war the economic 
atalUH of llie typical wage earner in manufacturing and mining has boon 
miil(‘i'ially improved. 'I'he eo.st of living between August 1939 and Oc- 
tober 1011 rose 12 p(»r cent \vhil(5 average weekly earnings advanced 34 
per (!ent. This amounts to an inerense of 20 to 22 per cent in the real 
weekly earnings of factory employees. Since tho very outbreak of the 
war Lhls rolalionship has pm’slsleil. Betwoon Scplembor 1930 and Sep- 
teiubin' lOiO, weekly i'amingK mounted 7.4 per cent while the cost of 
living in large cities actually deelincd .2 per cent, Similarly, between 
Scpteml)(‘r 1910 and Odobm- 1941, the respeotivo change.s were an in- 
ci'casfi of 23,7 jim' cent in eariiiiigs and an advance of 9.7 per cent in 
living eosis. It is likely that tolal uimual earnings, would show an even 
greater inereasc beeau.«e of fuller employment. 

* A lire at llii< ll>lr<l Aiiiiiinl MroliiiR nf iUp Ampricuii Ahnnointinti, Nqw 

Viprk. I Irrriiil'rr IJ**. I'Ol I'lMn' Uni ii.tiii'r «»" i»roiiiirf«l. Um’H' Ihih Iicoh ihiiup hIiiH in Oio looui n[ llio 

rrntuiliiiR rlir l>i'lwrri» prii-n nml TIh' in UiiH I'lipcr in upnii 

>«iiRn ni nil I'li'iin-ni in Uir r>’<i of ■•r-xlnriiiK nnil Uii'ir )iii|)iidI u|iiiii Hid ]>rirn Hlruo- 

UirP.Hjiifi- llti' I on nil n-iimi Um |i.iriM.I viiir|in>ilunlliiii wim-li lmi (icfliirri'd ullnr IVarl Iliirlior, 

mill lllll |ifiiHK' 'ivp inllll'lloli 1,1 Him vii|iiiii« of Rimiln nviiiliUilp (nr Him Miviliiiii iiilirkpl, llioro linn IlCPU 

liiPiPW-iiiAO Hifnii »uii Him of niiRiM Ot Kiliil iHiliUfl Ii'ii'.nr. UuriiiH llin Hiimincr of 

IlIJ'J, v.Iii'ii lllll |i.i|H'r >111') K">nii i>i prnnury «<hi|iliiiiiii in Uin fiirniiiliicinn <>( luillcinil piilioy ivnn 

iirMjn Uiii liillrr idniM'; ii|m>ii Him t’li-ulnliiy llml wi«li'.->i>ri':nl \Mi«o incrraHCJii by liioreaninH oonsuinor 
ileinuiid, iiiiBbi Ipiiil In rin-pi |irtvjiiiieu|«iii tln*|iTlrB nlriiclufc. 
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To this ol)PC,r\^Aliou Ihcit Un* hUIuh of llio Jivnnmc' wage rnriicr has 
been mnlcrially improved, thorn iiiutit, however, In- mhli-d a laimlirr of 
rpservAlions; in inlorjjrctinff l)n.*Kn slaiif^lirs if j^hmiid In- Imnic in mind 
tlml ft BiRniHoftia proporlimi of the upward iiioveiiu-id in avcriipe 
weekly carniugs for nil miutiifapliiriiiff iiidnslrif-H ]« in lie ncnnmtcd for 
first, hy ft shift in employrnem. tJuder llu* ii«|inrl of ihi* di-fense pro- 
grftm, employnwn! in rinr/ilde roikIs hnhiMries, wliii-h pay ri-lalivtOy 
higher wages, hiis risen jaore rapUily Llitiii in llie iiniidiiral ile gomls fn-ld. 

The figuri'H just preKC'iili'd are iialiontd averages and uorkers liavo 
by no ineaiiH been uniformly aflfei-led. In nniuy lines of work Ihe ehungn 
ill ftveragi^ weekly eiirningK lins lieeii niueh simiHer (liini (lie uvernge; 
for example, rompared with the iiiereasc of 2M per eeiil, in all miiiiufiie- 
Luring iiuluKtrleH, weekly earnings have rliungisi only H per eeiU in 
newspnper planlH, 11 per cent in hosiery immufneLuriiig. Moreover, 
the dftta for the country ns a whole are not necessMrily lypical of de- 
fciiHc avciw where both the advances in earningH and lln* inereuwe in 
coat of living litive been greater than averagi*. 

Much of the incrcftse in average, weekly enniings rejircsenls loimer 
hours of work roaulling from the trniisilion from parldiine lo full-lime 
work and more recently thn rapid leiiglliening of hours id work so that 
overtime at high rales is paid. 

Doflpito Mie.ve reservatians, however, lliere can be lillle ilmil»l llml 
the average industiial worker is today mwh betU*r off than lie was lie- 
foro the war began. 

"Wo can turn now to the Hccond relftlionMliijj—llmt iielween wnges ns 
an. element in co.*=)(.s of produclion and tiio prices of giiods produced. 
There has been much tftlk about the role llml wngi; increiiscs have: 
played in the advance in prices siiico August 1939. The figure.^ avuilidili^ 
Bccm. to indicate rather clearly that until the siimrner or ani.uinn of 
1941 ftl leciat, increases in wages have not been the primary factor in 
cauHing priccH to go up. 

A fir.st indication that industrial wiikch have not been llie. key factor 
in price incrciwea may be taken from the following figures eonlruHling 
tlio per cent of increase among difforent groups of prices. l\Mici'eaH ihii 
all-commodities index of wliole.snlo priecs advanced apiiro.ximately 
per cent from August 1930 lo November 1941, i>rices of basic raw mn- 
tci’ials, as sliown by the lliireau’H index of 28 Imsic commoililies, iii- 
croftsed 56 per cent over the same period; the. index of all raw mnlerials 
has gone up about 30 per contf'semi-manufacLurifd goml.s liai’o gmie up 
about 20 per cent; finished manufactured goods ftliout 19 p(*r (•(‘lU. The 
durable heavy goods, which are most affccled b}' tlio defonsi; program, 
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liavc Roiio up only about 15 per cent. The index for all commodities 
other than farm products, which advanced 10 per cent, is the one most 
comparable with fcho data on industrial earnings. 

Tliese rigurea show that tlic greatest price increases in this list since 
August 1039 have been among the raw materials. Wages do not consti- 
tute a l:ey factor in the cost of any of these commodities. The greater 
the price advance, the mnaller hag been the element of fabrication by 
factory workers in thw country. Tlic converse is also true. The smallest 
prict^ advance for any of the groups of commodities j uat cited is tlint for 
durable manufactured goods. It is in this field of durable goods that the 
largest wage advances have occurred. For durable goods as a whole, 
average hourly earnings rose ahout 28 per cent between August 1939 
and October 1911, while the coimsponding increase in the case of non- 
durable goods amounted to Ic-ss than 12 per cent. Such increases in 
wages as liiuu; been granted obviously have been a minor factor in the 
pi'hrn advaucoH that liave actually occurred. Price mcrcascs at whole- 
sale linv(i geiKM'ally prjKsedcd increases in wage mic.s and liave far out- 
run tluMU. 

of ((ouive, (smstitutc only one of Clio costs of manufacturing 
and bciuio llie selling pn<n*H of inanufiKtUired goods do not have to rise 
at tile same rulo us labor cosls, merely to cover the cost of any given 
wag(^ iuereasc, When all inaniifacluring industries are considered to- 
gether, account must be taken of llic fact that the output of one pro- 
ducei- fn'tjucndy li(a‘onie.H the raw material of another. Hence, the 
(lueslion is: wluit is l-lui r(iti<» of wages paid to tlic value added by mami- 
facluioV (ksiHUH (lala show that wages constiluto about 40 per cent of 
value luUlcil by all niiumfiveturing o|Hsutiong. On the average, there- 
fore, u 2.^ per cent increase in selling prices will cover the cost of a 6 per 
cenl. geneial wage iiicreii.s(! providisl that output per man hour is un- 
cliangi-d. 

Let us aunlyze (lie actual seciuencc of cvonls. There have been two 
major upswings in pn<‘es sims* the beginning of tlui war in Europe. One 
occurred in lln^ Intler part of 1939 when the index for all nonagiicul- 
tural coiiimudities incimsed li per eent from Ihe outbreak of the war at 
the end of August to ii peak in Deeemberof tluit year. During tins pe- 
riod, average Iwiuily eurnliigs eluiiiged liardly at all, There was ii gen- 
eral reduelioii in prices in Ilit* i*arly luontlis of lOlO, but after August 
ID'in, when llu' elT«-cls <if llie American (h-fense program began to bn 
felt, priiS'H resniiied llieir iipwanl trend, and iuive been rising almo.st 
without inb’i'i’uptiou ever ,Hiin*e. From August lOiO to March 1941, 
prices of all commodilies rosi* <ni an average by 8 per cent and average 
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liovirly eariiinjpt row* by 4 per rpni. In rarh of ilirf^r Iam» pfrioilRol riRiiig 
im<!ra nnfl wngc-^ from llic oull»n*nk »»f war to Mnn li HMl, lluTrforp, 
the adv'ancc in prirew rannot In* uHriliul«‘<l to bmlii-r wiigi w. 

It was not until March Iflll tlml iiniM»rtjml l•h^^M|^^■N in ibt* wdKcrnlcH 
occurred. Tin: nrnjnr wage imIvmiicw im early HMl really began in 4 
major iudunli'ics - culton mnnnfnrinniK!;, »'i*al. r!u>1 and rmlonmliib'H. 
In each of llui.sc induHtrirw il was avnlmt iluii itrolifs Ii:nl jnereased. 
Since Lliat liinr, (here has been n Kcnrritl fahniim; mi! id iIicm' wagi' iu- 
creuHi’H to other induRlrics. 

In the case of entUm goods, wlmlesnle prin s bad i ism by per cent 
in the 6 inoiilliH iirUir to the wiige liipn-»N' t<n’l«»ber 1011) to March 
1941) nnd nelually by -U {M*rceiit during .March ahon'. Dni iiiK (his pe- 
riod, moreover, prices of raw notion wm* ndviuieiiig only moderately 
and unit ove.rliend was dccrcnsiiiK IwciuifM* of mpirlly udvniieiiig Kales. 

' Mill morgniHon colbin elolh chiriiig (his periiKl Imd ri^-ii by tut average 
of 30 per cent to the higlicHt levids on record. 

Tho wogo increase In coUon manufneinring ibnl bi'gaii in Mareii 
amounted to 10 per cent hi the Norlli ami 7 lo H pf‘r rent in llie »‘4oii!li 
lunoiiK those cotton mills that mndt* the ndjMH(meui. The- average ef- 
fect from Marcli to June was to niiso hourly earninuM in col ion millH uh 
a whole by 0.0 ])cr cent. In July 194], hourly earnings advanced again 
as a result of adjuslineiits to tlie new 37^ cent legal miniinnin wage of 
Lljo Fair Labor Standards Act, liringing Uio Lola) iiierease from .\ngusl 
1030 to September LOdl Ui 20 per ceiil. AsKuming for ibe moment (bat 
labor coats rone by tho same pcrconltige, the added eosi eouhl have been 
raotby a 0 or 7 percent increase iiiflolling iniccH, since rlin-c-i wage.s rep- 
rcacntoiily about ono-quarUa’ of the value of col ton-mill produels. 

Not only had prices already riHeii by 13 per cent lauwei'ii Oiilober 
1940 and March 1041, Imt they continued lo udvuiUMi after March, liy 
November 1941, the average price of nil etition gtjodH wa.s hi p(*r cent 
higher than in August 1939 and 47 per cent nhovi* the levi-l of Oeloher 

1940. Even though raw cotton price.s advanced sharply sinci* February 

1941, tho mill margins in October 1041 were 79 per cent higln*r than in 
August 1039. On tliis advance, oh wo have Keen, oidy ii very .‘<imill pro- 
portion could bo atti’ibuted lo a riw* in wage rale.s. 

The wage incronsc ill sU’cl mills nnd in Home of Ibe leading luilomobih! 
factories amounted to 10 cenlHun iiour. T!n.s would be eipnvideul lo an 
11^ per cent rise in steel wngenand about \x 10 per cent rise in ilie auto- 
mobile industry if univerally applied, lly July, hourly earniagH in steel 
mills Jiad leveled o/T at H per cent above tho aveinge for March. A 
number of the now wage agrecmciila in the nutoinohile indusiry pro- 
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viclcd for increases of 6 cents or 8 cents in place of the 10 cent advance 
whicli was Krnuted by Genoml Motors on May 15, and by July the 
average increase for tlic industry over the level of March amounted to 
8 cents an hour. Since the wage increase in steel mills, the quoted price 
of steel has sliown no signifieant change. Automobile prices were raised 
in October, reflecting in part change.s in unit cost resulting from a com- 
Ijiiiatioii of factors, sliifts to defense production, changes in raw ma- 
terial costa and labor. Looking nt the overall picture during the period 
March 1941 to Ociohor the price index for iionagrlcuUural commodities 
went up 14 per cent and average hourly earning.^ increased 10 per cent. 

In interpreting all these figure.*!, it cannot be overomphaaiaed that 
higher average hourly earnings do not necessarily refiect wage rate in- 
creaac.H. Thus, if a man is being paid on a piece basis, he may increase 
his hourly earninga .simply by producing more per hour. Similarly, 
higher liourly earniug.s may renect increased overtime at premium 
rates rather than a change in basic wage rales. More broadly, higher 
liourly eiu’iiiugs do mit ucccHsiirily mean rising unit labor costs. The 
coat of labor i)(;r unit of output— that is, per yard of goods or per ton of 
coal or per ton of copper— deponda on how much is produced per hour 
as well lus on what the worker gels per hour. While hourly earnings Imve 
1)0011 a<lvauciiig in recent yoars, 8<» 1ms output \)cv man-hour. Indeed, 
the data at tlio disposed of l\w Bureau of Labor Statistics indicate that 
the oul-put of inanufaoluring iuduslry per man-hour increased about 16 
per ('(mL on the u\'orjigo from 1937 tlirough the summer of 1941. In the 
Hamo period uve-ingi^ hourly oarnings increased by 17 ])or cent; hence, 
unit hihoi eeisls advanced only 1 pen* oeiil despite tlic wage increases 
shield Mjireh. In other words, llio in(5roa,sc in hourly earnings was offset 
ahnuat enlirely by llic^ incnsi.se in the amount of goods produced per 
hour. 

vSo much for the inunediate (last. Wo liavc seen that higher wages 
Im^’U not been primarily responsible for the rising general level of prices. 
But at tills tiiiK' many farlors un^ lending to diaturh wngc-price rela- 
lionshipa. Up to llo' pri'sent, in iimny induslrie.s, incrcsisesin actual unit 
labor costs hav(! been more limn offset by lower overhead per unit. 
However, fi'oin (liis point cm, tlu*n* will be definite limits to our ability 
to increase picidiiclivily. 

Kiinilarly, we me rcarhing llu* limit cjf mu* cupai’ily to expand pro- 
(lueli<m. 'I'liere will be numerous siiifls from eon.smiier gooda production 
to (Iui'al)l(‘ (h'fense goods |irodiielion. The period of increasingly lower 
Imrdeii jier uiiil of produciioii is n'uehiiig an end. In fact, some inclus- 
trlcs will be forced to curl ail i)rodiu5lioii and, d(ip(auliiig on the natiiro 
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of Lhoir oulpul, Ihoy moy ml l>i? nMn Im imiiftftirni llicir Hfxim- 
faoLorily in ortltT Lo prorliirp ili‘fi‘iiw’ gtNicIf. llf>iir’i\ ntniiy will Im faced 
with the imiiilam nf vast rurlailmont of imrnml pnaliiflltni wilh tlicaU 
tondauL iiicrcjiscH in mill tivcrlmnd rrthiii. 

Tlicflc j^liiiUltiwiiK may la* tinr? U> a iimnln‘r nf nf which the 

most iniporlaiil wdll prolinhly !«• Hli»irl«Rf*s nf inalcrialf^. Tlic aiilomo- 
hih^ indur^lry, ilm cli'idrir rcfriRiTahir indusiry, ilii* wavliiiiR miichinc 
indiiHtry, in fact nearly all lndu«lrioa iirmlm-inK couhhiiiith' durahlo 
goodH, arc RoinR to l»e scrluuKly afTwIcd in ilii« way, Alsu, many nuiim- 
fucturern of pcrislinlilo Koodn will fiiul ilml they will liuve dinicullicH in 
replacing maiuifucluriiig lierinmeof the i^hnrlage.s of inetuls 

UHcdin making ihn ciiuipiitetil. 

Certain producers may well he fareil with Mich prohlcins oh power 
ahorUgcii. Thus, dviriiiK ihw Ia«t year, produclioii ('nwla in tho Kouth- 
ern textile industry iucreased hccftuso. of the inahility lo secure suf- 
fiewnt iwwor. Then there will he the of Irnnsporlalioii 

diflicultics, RhorUgca in corlaiii types of skilled Inhor, lunl similar 
problems. 

Thus ill certain induHlrics operating at rajmciiy or under limitations 
impoBcd by the war program furllicr wage incrciiscH will iiicvilubly 
bring a demand for higher prices. 

This means in the long run the misitig of liN’iiig cnsls. I'iVeii at pren- 
Qul, Lho large iueveaees in prices in wliolesale markcls, parlicularly 
for foods (not duo to wmgo inoreases) am rapidly iiliiTing llirnugli to 
retail markets and are raising llio cost of living. Thi'in will he many 
new demandH for incrcaacs in wage ralcH. In the liisL wnr nniiniHoccu- 
sionally included in Uieir conlraclH an eKculutor clau.se providing for 
increases in wages with advances in living costs or price-s (jf Die, luvul- 
uct they produced. At the presont lime, however, unions iiv(‘ generally 
not requesting this provision. Altliougli lIkw* iir(^ (‘xceptions more often 
they merely uso the record of the upwaixl changes in oost of living to 
justify their demands for increased wagOR. 

Unless Careful consideration is given lo the ability of concerns lo 
pay higher wages without further iiiCrmHeH in theil' aolling priiavn, wo 
may well face n cycle of wage and jirice. increaHOS that will lieeome a 
sci'iouB threat both Lo tho gcnornl welfare of the Nation and lo the 
conduct of tho dofonsc program ilaclf. 



THE USE OF TESTS OF SIGNIFICANCE IN 
AN AGIlICULTUllAL EXPEIUMENT STATION‘S 

By CiBcnGR W. Snedbcou 
Iowa filale College 

T hk I'niti’OHii of Lliw pfipor to rocouiit some of the uses made of 
li'Hls of siKiiinciuico in onr roswii-oh proccdui-e. In order to clarify 
my incsroiliiliou it is mtcjsssiiry at the very oiilsol to specify rather 
carefully the clrcuinsLanec^H in which tlmso tests arc applied, 

Our HuinpliiiKH are of Uvo typos, the rather lalcn.sivc sort involved 
in c()ntrf)lled (!Xi)(!rini(‘nls and the more extensive surveys conducted 
hy cpicHlioniiairc, visitation, or tlie examination of extant records. 
Th(i ol)j('etiv('H are Ilia same; iinmoly, unhiased e.stimato of population 
facts and prohiihilily Ktatemenls based on tliesc csLiinntca. 

Tins populations Humi>hsl are ordinarily described in clmracter- 
isticj fasliiouH. Thos«! sul)j(50ted lo (‘xperimentntion arc specified under 
Koine sucIj eap( ion as “Malerials and MethodH.” They are often volun- 
tarily resti'icled by llie choice of experiimmtal animnla and plants aa 
well as by the. iitteinptc'd control of extraneous effects. For example, 
Llui I'iit may Im‘ Helccted for IchUiik (he (li(T(M’onc(5 in weight gain conse- 
quent ui)ou two (nsilmenfs. Tins aninmls used may bo taken from some 
higlily iul)re<l ('{jluny nuiintaiiied in a carefully controlled environ- 
ineiit, and tin* sampling confined lo iiidividualH of the same ago and 
H('X. Thus, lh(t luMvdity, tlie (uiviroiiinent and the two treatments of 
tlid cliosdi luiinml all iMilcr iiilo iho Hpecificatlon of the population, 
The population sampled l»y im(uiry iniiHt bo desoribod no ta metic- 
ulously. Tlu^ region samphMl, tlic (luostioii.s asked, the sampling unit 
togelher with tlie mode of Us seh'clion, the stratification adopted, and 
the. dale are all pertinent. 

Coming now lo the iioimsliulc topic of my paper, I remark that 
an experiment is a sampling dcrHigned wholly or in part to test some 
null liypolliesis. 'J’o fix alteiilioii, let uh think of a field plot trial to 
discover if tlie upplicalion of a .speeified amount of fertilizer affects the 
yiehl of a cerlain erop, 'J’lie objective is altaincd if we learn whether 
or not l lie nsj- of I lie ferlilizer flUTereiitiateH the sampled aggregate into 
two p(ipulali<ins; llie one, yichls from lr(iatc<l plots, and the other, 
yi(’l(ls from uolrealed. You see at once that either of two null hypo- 
Lln^ses may be siiilalile, If the fertilizer ai))}]i<Kl is supposed to cause a 

♦ A pRfwr |irwi(iil«l »i llio n»:iril AimunI MccliiiR ol llio Amorica!i SlnliHlionl AsBooialion in Joint 
i(»slon willi llin IiiHlIlulo of MiiUicmiitleBl Hlullalica, Now York, Dooombor 27, 1011. 
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monj or !n9f>! cluraMr* irnlJmvf‘rm‘iil iit ihc^w^vil, if« rfW'l inny lie pliorRcd 
to fuluro gnitift, and Iho approjuiaJo null iw thr idciilily of 

the yitikU on ftrliliRKl mid iiii<rrlilia<*<l plolx. If, on (he ronlrary, iho 
valiui of Ihc! itrntmrnl Vu’^ only in il.i» fffrrl mi (hf nirrmil rrop, Ihc 
hypolliPHls may bo llmf lli*' difrrTrnrr* in yii lilrt i« rxin’ily Huniriinil Lo 
poy the rONl of llic niiplifnlioii. 

Wilit Lhe oxfierimenlal data in Imiifl Hn* invi I'lilcnluli'H Urn 

menn difTerenee in yield, IorhIht wiili miuh* npproitririlo «iuimlity mipIi 
aw I, s, or f. The pnilmbilily of M»if« <|ii 2 iittify i« the f<o-(:illiHl Unl of 
Bip;nUicanpn. It is really evidmire rmieiTniiiK lln* ehofjcit iinll hypolhe- 
Bia, and muHl he rniixijler«*rl hm pari of all Ihe oilier evith-nee an'imiu- 
Ifttod prior to and duriiiK the exjierimeiii. In llie liKhi of his eiiliri* 
cxpcruince, inrludiiiK the leht of llie perliiienl. hypothe.ds, ilui aftrono- 
mist then mnko« adeeisinn nlimil llieefl'n aey of iho ferlilizer under Ihc 
cxpRrImcnUl eoridilioiiH ohlniiiinR, 

or great, utility In our praetire is an exiension nf the expcrinierd just 
doacribed to include compuriHins ninoiig large miinbers of varielie.s or 
Ircalmcnlfl. The data from sueh an inveslignlion lend h> axel of nu-niiH 
whoso vnriimcp is comimrahle wilh n neeoiid viirinnee provided hy the. 
flnmpling, commonly dcHignnled ns experiinenlnl error. 'I'o lest Ihti 
null hypoLlicsis, tlir rntlo of these two variaiiei's is enlenhiiisl and rom- 
pared with the lahiiialcd clUirihnlioii. A hirgi* value of the vnriunee 
ratio, F, is looked upon hy the i‘Xperiiiien!er a-s evideiiee Ihul his mean 
yields arn mnro widely disjierned timn would he expiM*teil in rnndoin 
sampling from a single population. If iImh evidi'iiee is eoiii|iulihht willi 
that already availalile he eoiiehideH tlial the higlier yielding viirielies, 
other clmraclerislicR being NatiNfuciory, are worth seleeling for furllier 
trial, or for rccoinmendation to fiinnerH opernliiig in im enviroinni'iit 
similar to that of the experiment. On (he other hand, a snmll value of 
F warns him that the [loindatioii of yiekls repve.suntefl hy (liese varie- 
ties may bo uiidifrcrcntinlcd. If tlim in in conformity wilh oIIku’ experi- 
ence he may ignore yield a« a crilerioii, freely fieleeiing hiuiIi varietioH 
as may possess some other (Ic.siridde (djaraeleristies. 

As a tliird example of our use of tests of Hignifieanee, I lmv(‘ eho-nen 
anoLlier oftou ciicountored fcalurci of yii-Id lesls; namely, the (‘ffeet of 
stand; tliat is, Llio number of plnuis per uiiil of aica. Tiiis is a variate 
concomitant lo yield, difruadt lo eoulrol but tatsy In measure. It may 
bo a variety cliarncLormtic, or it may he due to random viu’ialiou in 
germination and early growth, tlm diHtiiielion being iiniiortuiiL agi'o- 
nomically. If Uio variety variation in Htaiid is found Lo bo Hignifieant, an 
othenviso promising kind may be rejected beenuKe of poor seed gormi- 
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nation. On tlio contrary, a .small F may lead the plant breeder to ig- 
nore Htand ns a ba.si,s for scleclion, and to evaluate yield by use of ex- 
pected mean valucH adjuHtod by the rcgrc-saion of yield on stand, In 
tliis latter event, 1 k 5 may increase the precision of his evaluation by 
olimiuaLing from experimental error the measured variance attributable 
to random irregularities of stand. 

Quite a difTei-cnt u.so of tests of hypotlicscH is that commonly invoked 
if cxperiinenlal error rcHts on the variation of individuals within two or 
more groups receiving different treatments. In order to test the hy- 
pothesi.s that the mmins are drawn from a common source, the group 
vnrianeos mu.st bo pooled. If these batche.s of variance are samples 
from po])ulalion.s with ditTcrent variance-^ Die Z'-te.st doesn't give un- 
ambiguou.s informatiou about the means. Hence, tho hypothesis of 
homogeiieily of \’ariauco is set U|) and tested. An unusually large value 
of chi-square may lead the invostigiUor to use .some appropriate trans- 
formation of his data in order that tho F-icni may give him desired evi- 
dence about the variation of the group means. 

The foregoing lestH have lieon seleetcd partly because of their com- 
mon o(!(!un'eneri and partly heeausc they illustrate some of the typos of 
clccisions liased on (‘xperimental ovuicnee. In the extensive typo of 
sampling, L<?hIh of Hignificaiiee may not bo used at all. If an estimate 
of porniliitioii bital in tlie Ntntistic do.sire(l, Die appropriate statement 
about probability is tlie fiducial limiLs. Tlio c/Icctivenoss of tho sam- 
pling design is (irdinai'ily (examined by studying the efficiency of sLrati- 
iiciition and of l lu! Hijic and allocation of tlie .sampling unit. Nevorthe- 
lesH, gronj) means of sueli cxUui.sive samples are often compared, and 
regre.Hsion togclher wilh its linearity must frequently be tested. Honco, 
it Is not far from tlio trulli to say that a majority of tho steps in the 
examination of our data arc guided hy tests of some null hypothesis, 

I sliould lik(! to mala; it chiar Hint these tests may not bo made for- 
mally. Careful peru.Hal of tho data occasionally obviates the necessity 
of caleulatioiiH. Again, since careless design or faulty execution of an 
(?xj)(“rimcnl may yield no estimate of ciTor, the statistician may be 
forced to resort to rough approximations based on knowledge of range 
or co(‘nici(uilH (»f \’iiriatioii. Natiirnlly, lie fortifies his decisions about 
signUicaniio with greater Llian the usual faislor of safety. 

You may ask if I’mti'lii.sioiiH and reconimciKlalions flowing from an 
(ixpcrimenl are ever based wholly on the probability of the testing 
Hlali.sl.ic. 1 suspect not, since no exjierimeiit can yield proof but only 
evidence, and .since fmv inv(!.stigtttoi's di^ign a sampling witliout an 
cxten.sive baedeground of informatiou and experience. Moreover, there 



ifi ttpnrly elwaw iclriiri' ihinDu ili'- nf rxi«TimcDl 

which h* rmf int'orjmml'Ml irt(M iih«- r<i«Mnfiraj ihiiJd, civnhly ilu! in- 
VCTliKftl^r may nnm' n fijin) iiwl wiih nh'l mn*- rxm tly liaU 
a^c«l,lcavin^hiwl^^ril’M‘l» l«i1^»i"*oAn<jiii«'iA lh>'( U w)iftL 
dcMm wmihl h<^ <h manfl a^oiis^l i|*r mill hyj««J!»i »•» n ju i ii? (ImiUT 
than 01): I, 1 MipintM*. an «'Sp' rinn’j}! mji'lut i« fl lo |m>- 

vhlc a link in wntic hfiiHiHmin f*f rvhh rKi*, I nn ^'ary Hliji ciioti 
ill supIi cftftc iM n'ii'clina Ihr* liyitnihrfiji uh ihc Itii.jM Ilf liny (kIiIh 
iiRaiiiHl ii ^mih r Ihiin 1:1. l\Vi (»! fur Uftiinu r'* hihI IIhik' wIki nrc 
(‘flglly swayi^l hy Hu ir criiuihiN^^. I ihink iK* t>‘ if- litHi- mi-ril in wIiIiik 
jirliilrary vuiUic^* lii iirolmliiliiy. Ilifn ilcmi inji iluii Mimlli r ntn^ii lend 
Lo rpjpcllon. The A |M^r rrni and 1 |«t n-iU )miiil> nri - 1 onviiih iil inilr- 
aluneti wliitfli llir invMigiUnnMll nolo in Inii any |»rMhn1iility 

tuniccl vip ccm«tiluUi< C’vulpuri* i«’rliii< ul lu itcrUimi**. 

All Clip circumMAnrc^ of npiiM Niiupliim warn ih liliiul 

suhfipn’itmpp in any cfnivcniiimal |ir<ihnl«iliiy. Tli»’ ilUriiniljon nf a 
Ipaling fuitclion U work^l mil from n^Mihipiinii?* nf hurriinliiy nf ]U)])U' 
lalion, mndomim of HimpliiiR. iiulc|H'ii(h‘Mr(\ oir. Thl’^ inoilrl h 
prolmhly nolcxaolly n'llcrtrcl in any iiHtial hiun|ilinR. ll kimwii tliKt 
raltior goncmufl rcliixnlinnsof rKiinr nf flu* i'lunlilions Inivp lililo (‘ffcpl 
on tho imilmliilitifK itwalvwl. (In (Up <uUpr Uund, wmk of ii munhoi' of 
invcfltiguUini inuhfH if flmr llml iiuicnirnru-s nf H-vi-nd lu-r n iii t iiluM* 
way from ilu* 5 prr coiil iMiiitl may nnl Im iiiirMiiiinnii. TImh ilm s imL 
cliaUU'l) Llio Kampirr wlui hMika ii|mn I)m* IpmI nf liiv hypnlln'^is im (‘iiii- 
tribulQi'y evidence, iIiourIi il may W dpviu*(jiiinK In llm wnrf<liiiip'*i’ 
of 6 per cciiL II in UiocaiiKnlliiiKMliUiMiifiiHi who findH tirliiinuy pniiils 
handy bccnuRaiiin dcciHiunHiiiUKllic liaKod ritlli(>r Hnlidly npuii the i^vi- 
donee qC Uie dam IheinKcSvcH. 

I am coininR to believe that tin* Imn, "Ic-hI nf siKninciiiii’e^ is cri'iil- 
ing more confusion than it resolves. The phrjise in iinl de-rriiitive nf 
the logical and expcrimeiilul roncepls invnlvi'il. I’lirlly for Ihis rruHnii, 
Lho dicUoiiaiy denniliona of ihe. worda blind inaiiy In lln-ir tneuning in 
torma of probability. Perhaps llie lime has ennie in siuie tin* jtrnlmbil- 
ity of tho tesliug fmioLion aa the. ciid-poinl nf liie hlnlislii'ul investiga- 
Uoft leaving the veseareher lo eomhino this evideuee willi llml idveady 
accumulated, tlieii lo rest Iiis dceisioii on the wlmln of il. 



MECHANIZATION OF STATISTICAL DRAFTING 

By R. von IIuiiN 

D uiung World Wur I BtaLisLical drufLing came into its own. Tlie 
viii'ioiiH war agencies were in constant search for men who were 
familiar wiLli Llie ietihnique and principles of graphic presentation. 
Needle.ss to say, nKj.st of the men who were qualified came from the en- 
gineeriiig profession. lirinton, the engineer, had published his book on 
grai)hic i)re.senLaCioi\ in 1914, the first of its kind. 

In llic ycar.s following, Ihc late Knoeppcl became one of the foremost 
exponents of graphic production control.^ He devised large control 
boards which, by mechanical incnns, served to guide the production 
engineer as to tho stiitns of balanced inventory, schedules, actual out- 
put and d(iliv(!ri(;H. U.so was made of the principle of tho “Gant Chart,” 
translated into a graphic mcclianical set-up by means of movable 
.strips, voplacenble pins, ole. The devices wore kept in the oflicc of the 
Hupervifting production engineer for purposes of immediate control. 
TIkj saiiK! mctliod is used by various industries in the present emergency 
to control the (low of iJrodiKdion and assembly of implements of war, 
In 1017 ther(5 wor(5 at the disposal of the grapliic analyst only few 
rnaterluls wlii<;li enabled him to perform his work efRcicnily. Sinco 
tlien tho situation has greatly changed. New reproduction methods 
hav<» b(!on (liscovorctl and others have been perfected. New materials 
fiiKili ns Zipp-a-tonc, acedate overlays, transparent tape, rubber cement, 
scotch lai)(?, floating letter typo, pliolo-Iottcr type, stack typo letters, 
th(i Wrico and tlie Lf^roy mechnnicnl lettering sets are now on the 
inarkiit. 

AlLliougli only iiulircictly related to thcBiibjcct matter diacussed hero, 
inochaiiization of computing operations should also be mentioned. The 
liaiid operated eomi)uLing machine, while still in use, has given way to 
tho elo(!tri(:ally opeialed maidiinc. The various models on the market 
luivo been coiiHlaiilly perfocted, keeping pace witli the requirements of 
lli() HlatiMliciiiii or accountant. The automatic tabulating machineB 
whiidi arc j'.'^.scnlial ftn- the ma.s.H production of statistics need hardly be 
mentioned here, IiKU'ediblc! a.s it Hccms, each year now improvements 
ar(5 math! and the (jUler designs am revised. 

At ])r('SiMil, UH far as 11 h» writer knows, there is only one mechanical 
d( 5 vic (5 on Lh(! inarkol whicrh eliminates drafting entirely — the so-called 

‘ C. K. Kmtoit|«l. (lr<i\Mc Produdion f.'onfroZ, pp. 477. HI, New York, MoCrnw-Hill Book Com- 
puny. 
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%rt AwniATinji- 

Cc!«irnnp;miili ’ rnMnufarJurr^l sltf* lri»A'Tn.«tu»n/i! Mjiffiin Marhinea 
CcirjHiralifm, The* rlcv in* iit. l« fehMVc i}i^ fix«w nf h jM^riTnlaKn (ILk- 
Irilnilinn.® Tli(? nth^r ilrvirf iifvi{!.Tir^i l»j- Ihr- ivfiM'r fur lln’ iifr* of thd 
UmleN:| (irivt rrmU'JJl Ih*^ i«'’rbnnKfl! ini' tiMiy Mtrulii^ map 

whii'h w»« ilwrilw *l hi lh»' 1 liT^'iiahcr HM>< ixfu** Jch'iinai.. The 

wrilf’r lin« w’c*nlly miiKlrnrUi! a rru*!*^ mimiM nf a 

mechnniral hnr rlmt !ak*'n rnT*** Mi j>rTm»h»fc‘* hiir 

showing four difTf’rriU r-om|rtiu*-iit fl«»l lh‘ ir ‘•lindinga 

adjui<ln)j)r« In any iKkKUinn, 

Till! ndvanrr in hiu*. mu ilm- wIimI.*, Jh-cii ht«f*'?*iilffl willi 

ornpliiwif^ on Iho iiorfr'f'lion of iimiciini- hir rr|*rH<liir|[inii rlM'Ill(H]^. Thi« 
may bo Icrmcrl liarLinl m<*r|iftni}taliMii of ilnifliiiK. (‘niiiplnlc 

mRcliuni^Uoii of drnflirift nmy In- cb’fiii^'d b** a prfH ^n-w hy ivliii-li ii filial 
dmrt or innp w jmHhiml rnlinly vLiiUi«il <Ui- aid of drafling »HHtru- 
mentdin LliPMmc manner |irr|»an'r«rn’n)iy. h i>« iiilrreHiing 
lo nolo that H. (ir«y VnnkliMiiKi’r,' who hnK wlint U, u)i In Iho 
prosonl, Uit? m(»«t Ihorniigh roiiirilnilioii lo Ihf liiflory nf Kiajilnc pra- 
sciitntioni (lid nnUlidcover In bin r» warrhi-s ov ith'iH’i ;- of nicrlinPiiwilion 
of Htatidtiral dnifting, nnr did !ip imnlioii pi.r*.*.ihilji )•••«(. 

ComplcUi incrliaiiiuilmrt nf alMlI-Jlirnl rhiirt'e iiiid niMps will ncvi’r 
answer all the demnndH wt forth hy iW* invoNiigaior wlm iimkr H iiw* of 
grnpliif- prertcnUiUfiii; nor ran il Inke tin* phnv of ijnliviiliinl onginnllLy 
which plnya a great )iarl In \\w d(*f«lKn of groidiH nttulyrtoK ^pt-rial Mlua* 
lions. TJic United Slnlos Civil Slervire (’oiniiiMon h i ijriiIzi k nnw IlmL 
graphic preaenUlinn and aiinlyi>iK nm welheh rnu'il profesdoiial llelilrt 
requiring Kpecial qiinliru'nlioiiH nnd Irniiiing. 

Them is, however, a dmlinrl plncc for a iiim'biin* wliieli will prodiire 
aimpio lino chnrUi ei^peeiully liinr wrivK wliirli hIjmw lung Iitio irendd. 
The job of plotting a 2()-y(‘ar Irnid by months fur ihn'(! or moi-K rurvi's 
ia a tedious one and balauKR, in llie wriler'a opiiuon, to tlu^ field of 
moclmiiizaliou. 

What then arc the rcquiremonla for a HlnUHtirul rharliug machine? 
Tho following arofloine of Um puiiilK wliirliKVOiii iwiMilijil; 

1. Standard lO-kcyboard from 0 lo 9, «iiniliir to llie one found on 
tho Sundstraud Adding Macliiiu!. 

* Tlio ivbova nUlfliiieiii tlucii nnl raler In m^hnnlrAl iloviiT^ imiNl (n huliplry wlilrti iiai'itintiii'iHy 
k«op uraplile ronnU ol lemiMmliirs, gew muuin|>lltHt. vjiijailitii «if nifTH!. luiK'inritl'' j’lr'^nfo do I 
rolea wlileb tlicaa InilriiinoiiU piny In uurlrHlualiy l»iivnlir«uli«rril(p.l m n iiiniiiiiiniili i-iimiImI; •IiiOu"- 
Irlttl Inalruineno niiil CliunitiiifiTMliiiuI«Jsr,*hy 11, IVrnnioh. II. nml U. Iln't'iilii m. W.l'.A. 

Nftllonnl llMonroh Projool, Iloporl No. M-1. OMnlwr MO«. I'lMlwIrlpMn, I’n. 

MI. Gray Punklioiwor, 'llutorienl l)tvelo})ni>n( u( ilm (Injilnc.il ll|i|>ioHciilrtil»ti of Kiiul»>ir.'>l 
DMBi'' OtirU, Volume in, Patl {■ 1037, UruNw (Ilc1|rii»n). Kimklmirpr'i' (uuOrtiuriiiiil work nliuiil'il I'o 
roftd by all eludanln Inlorwlwl In mpbia of ptnutUPH MMlMicfll nil iiiicrcsiinn 

Icxl, a oonlnltit an escoHonl blblloKrnphy, 
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2. AdjuHLftble vcrlical and horizontal movement?— the latter designed 
to permit variation in distance between ordinates, ns the time scale 
may require. 

3. Tlifi most impo?'lant part of tlic machine is the printing mecha- 
nism, whieli controlled by the keyboard would coordinate the desired 
horizontal and vertical movement, thereby executing automatically 
wliat is otherwise left to the draftsman. This mechanism or integrator 
is visualizcfl to run on tmelcH by Lootl\ and jhnion and to respond ver- 
tically to the optn-alion of tlm keyboard in such manner that the 
macil»ine-i)lott('<l points arc either arithmetically or logarithmically pro- 
jjorti<»n«l in Iwiiglit In relation to a eommon reference line. The integra- 
tor should Imvo a flexibility which permits scale variations according 
to tlu5 range of data which are to bo plotted. The integrator then is to 
have two in'imnpul funetion.s, namely, first to locate a point to be 
plotted in I'tilalion to the required scale and, secondly, to connect the 
]joint by a lino with tlio next point plotted, in order to produce the 
required .trend lino. The printing mechanism should also be designed 
in a manner tliat when two or more trends arc plotted, eacli will show 
IV diHtinctly di(TerouL legend or pattern, i.c., solid line, dash lino, etc. 

If till! inechnnii'ul lequirementH of the integrator, as suggested above, 
involve loo many niecluiuleal obstacles, a compromise would bo to de- 
sign till! integrator to lake care of plotting only by locating the points 
correctly, wlii<!h then could be connected by tlie draftsman. While this 
would nob bn complete mcchainzation, it would bo immensely helpful 
in speeding up the roinplolioii of a long-term trend cJiarl. The plotting 
poinl.s printed by the inlegrator would have to differ slightly, as for 
example— Himdl .sf>lid lurc.le.H, Kinall open circle points, etc., thereby indi- 
cating to Mil! druflsiniin that they belong to llic same series.*^ 

Duo to the nmnpowi!!’ war requircmciitg the scarcity of competent 
men trained in the field of Htallsticnl drafting becomoa greater every 
day. It KCcm.H that such a device ns the writer visualizes should have 
been on the market long ago mid that its constniction would have oc- 
cuiTcd to the great hu.'^incss maohinc companies. One reason for its 
failure to appear may bo Uio fact that the market for a machine of this 
naluro would be fairly limited. 

The. fpicHtioii now iiri.sc.s: Wluvl would bo the advantage, s if a charting 

< 'I'lin iimIiiiIiiii Ilf till' iiici'UitiiintI intfu'ulitr ^viII lai llio linnRinnliDii i>[ llio (IcBisniiig oiiginccr, Tlio 
vtirllrnl pmiM'iiuiiii nniy Im iiniiviildtl iIiiourIi iUo iibo of cnlihrfltcd cnins, coiilrolled by llio keyboard 
ti|wr/i(}ii(i IT )iy rylmdrir.'il ■vipiftf/"*' wliipljiiwl idiiMM nllAchcd lodnnns.flimilnr lo lliosowliioli oonlrol 
ftml noliviili' llii* miiiiiMiH nf nuininuHo inncliinory. tir (lia eoluUoii mny bn round in nn oloolrionlly con- 
IriillRil Jiiri'liiiiiiniii iiupli 111 wn fiitd fn tnliulnliiiK nmcliliiM. filill nnolUor dlrcolion of eolulion may ho 
[omul in Oio nniillrnlicm nf Oin {ilmUicIccirio cell which plAye «n inorcnaiiiRly Imporlniit part in tlw now 
dmign niid iwrlcoliuii nf iiiilriunpKla for Iho nitloiDAlio prceiaioii control of induBtrial prooeaaoa. 
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maelune, wo.h m in Ihf fstrmlwn fWRTiiisU^^, wt’rt? available? 

r)a\il>Uw Kitnt* wf ibf^ miitiUnd; 

1 . li wibl Iw? iwibb- oAfi an niwraUt 

unlraifi<s4 in (Iraflioft, 

2. Thp Utliniii* |«]niUisa*«f 3*«mUw«in?'i| W-r-lianriaJ^^I. 

3. TliR lim^ fi‘r ^rwlnriiij^ rbafU Ir ilrrri jiwl |n a frac- 

Uoii rif tlial int’vifHiitly rf’<|iiir''4 anrl hUy a vf>lump 

cnuld Ik! liirnM mijI [rj rHan-bfijr 

4. Tlin {(rAiiliK nrjiiM ba^r a iiiiilhriM and rmilt) la* Hiilh 

)CcUh 1 U) iihnUmlal ur niubiSifii ni’im«<liKiin}i 

6. Thp rnJ«l of rlinrliuK h«iuM !**<' il'rM'Awd Jind llif’ !nu'’liii)r wniild 
pay fur ibvlf in ii rflfllivTly Hlmii (imn. 

0. TliPrr, is slmng (ability I'nniutf'rf mdild ^o lu di j-ifiii Ilie 
ranfiliiJic tliAl il rnuld In* *’nn!nr*wl Hclrirnlly wiili Hii' Inbnlrtling 
machine iinil, nillilhe fhfiHlt dial llip Uyfiof (hr* in'TliaiiiHhi wnulil he 
oporaUsd autumatindly niul wmulHiniTtii-.ly Hirongli iIm’ ituiiHird urn* 
chine cards. TIuir Uio process of nmutiMK fnd pn tcnlalinii of 

Lime BOrles cnuld W nccrdmididid ilnriim ihe ^jiine “riiir nf ciiriiH. 

The nijovc nrc* snmi' nf Ihe advaiilJiRCK whii-li wtitild Ik- d'-rived if such 
ft mnchinc were nvaiinhic. In cniirlnsjhri, il sIimuM in* Hinted llmL 
mecliiuiianlion nf sUliHlicnl rlmriiiiR ’i» hIiII in its infnney hiiL mioiut or 
lalor progrejsti will lie made in l)ml dim-linn. 

COMMITTI-K (»K WKMINATIONS 

Proflidcnl Lolkn lins appoinlrd llm Cnnimillei' on KoiniiialiiniH fnr 
1042. The C’oinmito conKinU of I-'mlerick I'. Sli-iilmii, f'onioll Uni- 
vorsily, UlifteHj Now York, ('hnlriimniJrwqdiM. Davis, Foorl l{e.sriirrli 
InBtiLutOj Stanford Univcmily, (-iiliforiiia; aiirl (li-orRe \Y. Snodernr, 
lowft Stftto College, AniCfi, Town. The rcjiorl of ihe (!iiniiiiittoii mi 
Nomiimliona will be publmlicd in tlu‘ Nnvoiiilter IluM.KriN', 
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SKEWNESS OF COMBINED DISTRIBUTIONS 

By Theodore E. Haiford 
University of Michigan 

I T OI'TBN HAPPENS that investigatora, although eager to pnbliah the 
rcHUlta of their investigations, jealously guard the basic data from 
wliiclx the rcsultH were a]>tninc(l. Since accumulative experience tends 
towards conclusivonosa, coinl)incd results from several investigators 
on the Hurno prol)lom would often be of very great value. While making 
a Htudy of the eoml)iuo(l results from several investigations two points 
Imvc ari.son wliicli seem worthy of special presentation, namely, (1) 
a new formula for determining the measure of skewness for the com- 
bined (parent) hcIh of data in terms of parameters which characterize 
the individual sets (sul^sots) of measurements, and (2) that combining 
subHOls all of which are skew in the same direction docs not necessarily 
result ill a parent distribution with Blccwncs.s in that same direction. 
This slvort paper presents a development of the formula suggested in 
(1) and a numcrieal example which not only illustrates its use but also 
OKtablishc.s the truth of slatcmcnt (2). 

Among tho IhingH usually given in the statistical part of a report on 
one’s finclingH from a single set of data, in addition to the number of 
moiiHUi uinoiiLH, are the moan, the standard deviation, and a measure of 
skewnesH. Wo shall denote thc.se parameters for the parent distribution 
by lh(^ usual loLliu’s, without subscripts, namely, N, M, cr, and aa, and 
the corrosponding parameters from the z-‘'' subset wo will designate oa 
71,-, Mi, (Ti, and a 3 :f. Moriuivcr, ns the measure of skewness we shall use 
tho third ukuikmU about the mean, expressed in standard units. 

A formula for tho moan of the combined distribution from k subsets 
lifts liooii pre.souLod in many places in the form 


E 



In Ibis noliiLion, N = Ef-d^'' One of the most convenient forms for the 
coinpuUition of o i.s tuui making direct use of the parameters contributed 
from th(5 Hulisjits iiiul bnsial on the formula,* 

E -h di) 

= _i‘'l , where di = Mi — M, 

N 

« H. C. C'RTvnr. Nota on i'Jcmenf. V JVafAemiiJical SfctWiw, Edwords Drotliorfl, Ino., 1030, 
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Akwutiok- 


Kormw f«r Jb<* rfirrapjUw’iKm ‘rf ftbr5riiiST» mi K-:<m)li9nr<] clUlribuUons 
Vuivt* n«t 'm bwi ib«' ?■( ibf* formula (ot 

er 5fl(?'^n ;ii r^>nf iMfin iii fcJiirli n-t. uwij Itr r'<;j<rr'iv>'tl. 

In a rlwlribuli'^m in whirb ,Y iV' xnrinhhf'. u^iisR llif iinlnlion 

of f»«r lin\*‘ lb'* folSowiuK rvlaliunsj 



ffli 


..•d.y'- 3»i: v' v.v + -.''i;v.* 




(1) 


where Uir ffUnimalKiriKi «rr fmm I 1^ n. IVom rr-hiliiiiiN we 

E.v=*«,w, 

52 A'“ ^ nftf’ 4-’ aiul 

EA'‘.^n fl* m •f^w M 4 V MK (2) 

If now we dt'iialo llie mrahurrmonU in ftnl»wi Xu. I )ty A'j, IIuim* in 
aubwil Xo. 2 by A'*, and w nn, wt* havr nl «»»*'«* froui tli'ninibut^ 

52 (A'l - A/)* 4 52 fA's - A/)* b * * • 4 52 ' 

“ LAV-a^AV Af + 3 52A’» A/i-m AP 
4 E AV - 3 E AV M -1 .1 E A'l A/ > ^ «r A/* 


4 EAV-nEAV .1/4.1 EA\ fh M* (3) 

where theflummationfl in A'/ore from 1 U» «>. If Ihi' hiinininlinnM iti 
oqiialion aro rcplucod l>y equivaleiil expre^MioiH rlufiiird )iy the nda' 
lions given in (2) aucl if like Icruw are ruUertod. llie ahi»ve criualifni 
bocomes 

W • *= H|[ai^-aM 4 3 4 ‘h’) 

4 ni[o'j*'aja 4 3 diffa’ 4 (/j^l 


4»*k®-(t,:. 4 3fW*4»Vl. f-0 

From thifl equation n formula for «i may Iherofor)' liti wriUi-n 

la S 4 E H' d,’) 

a, ==, 

• W. D. Dillon, *A rortnuln fer PimllnR lha Hkawneiw o( Uio CtimMimUi'ii uf '['wn or Mum lU* 
wnplw,* IhiR JownKAL, Mnrch i0!16, pp. Oft-ttB. 

•T. B. Ilnifanl, ‘"nio N[ouiiroinoiil oj Vnifnllon* In Anynimpulnil Dal.! wlili ApitliriitimiH lo 
HoDiogloUn Stnllalloa ol ludvnU,* Human Uioteg^, KeUnior)' 1U3H, p. I3U. 


(n) 
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■ Sketvnebh or Comdinf.d DiBTniD-oTiONa 

A tabular form for the application of tliis formula is shown in the 
table in combining the rosults from 13 subsets of data presented from 
studies over a period of 13 monlliu of the amount of hemoglobin per 
100 CO. of blood ill n certain group of children. Other columns may be 
added for convenience, depending mainly upon what mechanical device 
is used to perforin the coinpulnlioim. 


'i'AUI.E I 


Huhncl 

n< 

Mi 


ni i 



»lrl'ar.< 

n(J( 


1 

KIS 

1:1.33 

1.02 

-.31 

l.flfl 

7.0008 

-30B.010 

332,01 

14.0700 

2 

272 

11.17 

1.31 

-.38 

-.18 

I.74B6 

-214,019 

- 48.00 

6.1807 

n 

3211 

10.112 

i.nt 

+ .10 

-.■13 

1.2000 

70,316 

-141.47 

3.4307 

4 

332 

11.31 

l.OU 

-.01 

-.01 

I. 0001 

- 13.2B0 

- 3.32 

3.0001 

A 

3UH 

11.(10 

—ini 

-.30 

.25 

1.2280 

-13D.007 


3 , 6017 

0 

312 

ll.fi7 

1 .08 

-.61 

.32 

1.2010 

-106.030 

mSM 

3. 1000 

7 

201 

n.4A 

■uui 

-.52 

.10 

I.OlOO 

-161.320 

Bin 

3.0100 

a 

373 

11.30 

1.03 

-.•10 

-.05 

1.003! 

-110.320 

- 13. OB 

3.1862 

(1 

SIO 

11.20 

j.ia 

-.37 

-.16 

).-J380 

-763. 3S3 

- 30.00 

4,2708 


203 

11.10 

1.(17 

-.11 

-.10 

1.1610 

-Ml. 702 

- 40.07 

3.4708 

ii 

3.13 

11.03 

1.17 

-.25 

-.32 

1.4713 

-101.302 

- 80.00 

4.2001 

>2 

210 

10. OH 

Ml 

-.66 

-..17 

1.3000 

-157.001 

- 77,70 

3.8332 

1:1 

lUR 

1(1. IIH 

I.U 

-.60 

-.37 

1.4308 

-170.073 

- 73.20 

4.0367 


■!'<>(>) 107. rnm'/o ( o - IH5a490: £n{<l(13n' ■■(li*) -3D97,C2<13 

/7«>3U)S; Ar«U.35; ir«1.20: ai--|-,20 


Tlic. (ixainple was chosoii m un application of the formula given in 
equation (5) ns it is almost a perfect iilimtration of the second point 
made. Ah ii inalLcr of fact, if subset 3 (the only one with a positive 
skcwii(!HH) iH omitted, the inensuro of skewness for tho parent distribu- 
tion formed by the nunaiiiing 12 suliscts is found to be 03 = -1-.20, thus 
OHtabliHhing the triilli of Htatoincnt (2), tho second object of this paper. 
It is not the. ijuriin.se here to discuss the conditions under which subsets 
may priipovly Im combined, but tlic example does call attention to the 
kind of erroucou.H .sliUement wliich mny easily bo mode in n general 
statement. 

Since «3 is po.sitivo or negative according as the numerator of the 
forimila given by equation (5) is positive or negative, let the numerator 
bo written in tho 

wlioro '*f/( coiTOHponds to tlio difference in w'hich and ~di corre- 

Hpoiids to tho diffcronco in which Mi<U. The quantity ia 

obviously alway.s jiositivo. ff thou tho a3:t arc all of tlic same sign, say 
nogaLi\’0, Ua for llio (ionibinod distribution will bo positive or negative 
according u.s is greater than or loss than 

A Hiinilur Htnlemcnt is of course true in case the 

«a;,- are all iJo.siLivo. 
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Thrct A^pfd'fi nf tf^r,ntni<\ by \V. K. W^ylifi'ji.y. Coin* 

iTiilU*« on ftfjrjftj firriifiJy, J^finur^ Urj^Tjurb O'-Muril. xiv, *i4t) 
p]». 42.50. 

Tliia is ft ftlaLisVirnl inxrHllRftliMii iiii-'* r^rlniii ilir* rliniiRt'S in l\iti toni- 
of Ihts lalrtir forrif* in [iro^inTity nml 

dcptMwion, Lh<? diirftlinn of iiiiiivnlnnl i'in|>l«yin<'nf , Hinl ii‘‘t lo 

the labor mnrket under llir inntiMtrf id bMwnr-rt.M il<']trr*[*wiMii. U in InrRoly 
an expansion of three rnrlier ftiiininnheH inihliVlird r<<r llu* Siiein) Kiiieiicc 
llencarch Council and Ihc* Bnrio) Spcnrily lh*Hrd. 

Themnlerial on lalnir turnover, rnnuliluiifiK Pori I nf llie vnliime, rrviewa 
the nvfliUblc fnotnolea ibr. Piudif'*. end tli-bdU \\\v. luHlnry 

of Ihii! field nf Inimr alalifttirft ftinro it w».i« ftHiriilnli’il iluriiiK llin period of 
the firel world wnr. Turnover ralcrt nro nnalyr-i’d in rnlnllnii lo ImuincKS 
flvictuatlonn, wawnnl VHriallnns, lyiiffi of indu^lrine, lorrdilie.«, Hhlll, nox, 
age, worhiiift coiulitionf*. and IciiRlbof w*rvii'o. An nUnnjiL b nnidn lo iHolfilc 
Iho “iinRlfthU'.'* clenifiit in the laiKtr ftM|i|d.v. The wi'll-doi'iinn'iilr-tl rojiclu- 
sians conceriiinK oconomir liclmvinr iindrr vnryiim rondilionH nml 
circumaUiicca arc fairly ultvtnini. 

Part II nsHonddoR nvnilfthlo innlerinl on Die inniuviT of ihc nnriuiihiyud 
ftOBordliiR to dunition of innctivily hi nii rffori 1“ drl'^riMini* Dn* “liurd core" 
of unompioyinont. Thin nren nf Inlmr eliiDMii'K )in«< l>i-eii ^ll|dil'd more nnns 
fully in rcciout deprcMmuH Ikthum* nf iia iierliiieio’e In uroblemH of rolicf, 
tooraploymonl inatvauroB and annul wcnirily. 'Vln* tinlhor l>s liuwiivcr, unt 
concerned W’lLh iiicasuroa nf relieving uiieiHjilnynieiil. lli« dlKniiHeion irf 
liiuilod to nn cxiilniinticin of the eHliiiinlcM IheiuKelvi'M. 

Part HI (lottlfi with the phcnoiiiemm nf mipplriiienlftry I'nriUTrt in Iho 
labor markobduriuR deproaaioiiH nnd eoiilnhwinlercKliiiK iiiaUTial on family 
imomploymonl, incUiding an aiialymM of the Piiihidrlpliln unenijiUiyniL'iib 
atudioft. The author proBCUla evidence nml inleriirctii available daln to 
proYQ that the apparent larger luieuivhiyuieut in luiiUi-worker famiUcH is 
duo to blio iiicroaHo in Uio numbor of iieraouM arokiiig (Mnjiloymoiil when tlio 
chief cftiiior is uiiomployod. The dntn poriiiil mtrli an iiili'rproLiilion, but 
this dooB not appear to bo the only explamilinn. *']Iiimiui<!" l•IllpIoynl(!llt 
policy of managcmoiib hne cmloAvorcd, where il in not bm coHlly, l<i rcLuin 
v/orkoiB who are the boIo oarnero in the family. Aiuour Dm nlK^nmivvcH 
available, thia discriminatory lay-^jff Hyflleni Itaa lierm (•oiiHiiloreil Roml pub- 
lic policy. Tho principle was forniAlly ndoplml by Iho (lOVormncnL in Llio 
automobilo soitlomcnt of 1D34, 

It is a oommoii plionomonon of the labor innrkut that oinployinenl in- 


304 



• Book Ukviigwh 


396 

creaHcs with improving buBincaa; nteuch times additional workers in families 
may also l)e iiulucccl into the labor market. This is not to deny that in com- 
inunitioH of diveraificd indiiatrica the dilTcron tial demand for labor may bring 
the results wliicli Mr. Woylinsky anticipates. The essential fact is, liowover 
that there is a lal)or reserve of ])crsonB not actively in the labor market and 
that thofio pcrsoiiH— hovB, young women, married women, and older “re- 
tired" ijersons— liecoine Henrchera fur jobs only under exceptional conditions, 
Hucl) fiH i-'JiKf. (if getting johs and the induccinoiit of higli pay in prosperity or 
tlio dR.‘iporat(j need for nn.sh in dcprcHHion. 

This Hoi)('r treatment of Three Ahi)ccIh oJ Labor Dynamics is based largely 
on aLiuiie.4 in deiireHsions. The “lahor dynamics” of the past two years, in- 
volving a rndicflj distortion of coHloinary relations between workers and 
their jobs, arc not considered. But, if "noriiialcy” returns again, the volume 
should 1)0 valuHl)lc as a nummation of information for statisticians and 
cconoiniHls on Iho perennial pliciiomcnon of the relation of available jobs 
to tlio ])Goplc who live by them. 

Gustw Peck 

Washingtou, D. C. 


lhUinh Uncmjiloymad Programs, 1030-10$8, by Eveline M. Burns. ‘Wnsh- 

ingtoni Coimnilloc On Social Security, iSocial Science Research Council. 

1011. XX, m pp. S2.75. 

This auLljorilativo nUidy of Britain's experience through the inter-war 
years of dealing with uimiaploymeut umiuostionably will become a standard 
work for slu(l('nls of tlio Huhject in all countries. It is a good climax to a 
long Noriofl of c.Ycolloil U'orks on Brilish cxpcrionco witli one of the knot- 
tiest and iinist univmsnl prohlRins of our times. Dr. Burns presents a 
careful and tocliiiical nnnl)'siH of British experimonts and aoliievemonts 
in tlio field, l^urllic.rmore, nhe evaluates the principles developed and basic 
prohloitiH involved in llritish c.xjicrienco with compreiionsivo knowledge 
and pnMetraliiig insight. The text is well documented and is accompanied 

I) y an adinirulilo Blalistieal ajipciidix. 

The study pre.HOnls a careful nnnlysis of the three periods since 1920 of 
the Britisli HyRtoiii for alleviating the distress of unemployment; the attempt 
to expand unmu])l()yiiient iiiHurance to provide benefits for both short and 
long tonn uiiomployinent lasting from 1920 to 1931; the attempt from 1931 
to J!)3‘l to curtail unemployment insurnnee in Iho intorcst of financial sol- 
vo.n(!y with "LnuiHitional” heiiclits for the long term unemployed which yet 
wore disliiiguislKul from local public nHsiHlancc; the program in effect since 

II) 36 by wliich ii highly iiilcgratod hut dual system of unomploymenb insiir- 
an(!() and unt'iuiJloyMimit iissiHlnncn is CHtahlishnd wiLli financial responsi- 
bility for Urn iattor provided from central Inx fundH. The author concludes 
Llinl, tlio last Hchmno is a noUhle achievement in providing maintenance 
for tlio nnomploy(Ml which both reaches a rather high degree of coverage 
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and w/fj! wiib f>?'4»is-<-!il pTtnrjp)^*; as Lo the 

nt?l«Si<‘'iii Wlw-f^n e<?4rmw*'T»l atid ilK<' iRdiiS'-has.l »'i4ijrji. 

Thi^ slre-n^ftKe nf lb** I'tra-fr.! eiisliorfi ilV* wiT-l Ijrn**^ jmnr lo Iho 

prv^rd KflT, nbnVajf’Jv) 15** »ej il* rHaMvf i9a fair smrrfpiR in meoU 

iriii; a Iwar and numis/^-'im «**iyjdaid »d bl**', nvd ils fldiin‘in>^lralivo 

|imc««l»irw. T)i*" selu'pvmjrrd'?* *d ttiipthttf iPi ir4.j5*!j<ir rnbl»* jtarL lo Ihc 

Djtrfllltrrsl jiiK'^ataTKi hi A<U«?»"irw r<‘iir.i-iJ» ai»<l lavji-M'j’R |^’»^li^i^^n^jf^u as 

well a.e. bi llh!aiii‘*k wr!UJj»3'*’aw n*! vior ■sir >'1 lljr* isywlein 

BH* fniHid in jk.'irS in Ihf* antinaab^u* dtn4«nrSi»'jt ilm Unn tin- 

emjilnyrnrnl insnrnnrr' naxl !•>»& l«f'Tni ni»»j’'la!srn. llr*yond 

Any such dislinrliriji in jirjn^ijd**. lb*' findi* llin im* 

porlanl Haw in llnU?“b i’'r*»Rfam*^ f» r d^alMja wilb ij3j«*inji)*i.vmf‘iil i« llio 
fftiluro In f»rnvid»* Ui any r<4hwdrfal'‘)** f'lilrnl j'lT-vfnlinti nf uni'miitoy- 
monl nr adf'qufltc rrrhnbililnliori Mf ibo |r*r($i; lirrm nn(*u<|‘]nyfir|. 

Dr. numR c-niicludra 0ml lb** Dnii*b bavi» pr4*iifrfw d (nr in On^ inninlC' 
QB 0 «‘. of Iht! un^mployrd. Th^'y li«v»* «!>.«*• il by dryflnpiiiR rnl^rg'irijalion 
of Liiu uQnmployiHl in IlrilaiiO and rcnUali^nliMn "f linniirinl rc^ 

itpaD«biiily. 'riiesyplcin l[ia«rrrftl<**\ iflaljuri Irt-lnr**-!! govprtnncfnl BTiri 
oiliiUMia irilh Ihc* rmiwtnHInliiy of iKi* fornirr rlrnrly n«'rt’plpd llimisli llin 
oldigAliunaaf Iho. lallt'r cuid IhoaociBland irmnomir fnnrli'*ii« "f Mm inmiorn 
family arc aliil \n V^j di'hnod. Tho |»*4iry id |iTrvrniiioi. ilm rount-OlinR and 
rolrflitdnR of unomiilnyod workDr*. Dif rrralion of nnrh wlii'llior liy 
public vrark? nr by wme measure* of RuvoriUMi’nlal noiltM! over itidimlry 
and canlfM plnuuinK ban yol in l>t» workoil oul in IVrjlnin in nlbi'T wenlcrn 
GoutilricB. 

Tlio reviewer would hove liked railmr more niu-iilinn rivi'ii Mi l)m funo* 
liana c( the employment anrvire in n*Uli««» lo ibmltuR wilU nnemphiymoiit. 
The roviowor nlnn quoplinna even puMm Ibon Mu* nuMiur peeinx M> ilu Iho 
Accoptancc by HrilifK nrRniiiaed lolmr nf Ihn jirrH’iil Kyploin nf 

maiulcnaiKC. Thoac, however, are. miiiur eriliciwnm. Ur. lUirnx' OMurluxuni 
should bo studied by all aUidenla nf Hoeinl, eroitninir niid iidlilirnl iinibloinx 
of inodorn induslrin] society. 

Mn.uur.n r.\nurun.D 


Bryn ^[Rwr Collcjgc 


I>ij?wnawiw oj Sociely, A Qnun/ifnfiir Jk'ysffwwfiVR fur (ha .S'oriuf .S'nVnfr,«i, by 
Btuart Corlor TDodd. New York: Tlie MBcmilbin ('oiniinii.v. llllU. ix, *.)i55 
pp. $12.00. 

The Bub-lillo of IbU book, A Quaniilnliat'.^uxtfvindrAfiir (hr .S'nriof .S'riVnrc/i, 
aocurabcly dosoribos iU content. UcniitiiNlM nf a new ntid iiiRfiiiniiH hvhIi*i» of 
clasaificftlion under rubrics IrnnKTurinnlde into imincrienl i'x|ircH.Hi»ui.s. 'I'lu'ro 
aro six pnrla; pari one donle with Uio MCuliira nf am'iiAy, indicin (nf trniln), 
population, spneo, tiino; and Uio followiiiK parU ebibnrnU! in (Inluil I’noli of 
thoao acotora, Tho nutlmr baa done a prodigioun nmnutiL nf work in OHscin- 
bling and olaaBifying an ononnoua and higlily varied nmfWi of innloriab Ilifl 
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system is original nnd closely knit and, like all liia work, shows rare capacity 
for painstaking analysis and organization. 

Tho jS'-lhcory of Dodd's classincation consists of a scheme of hypotheses 
whicli assert that every tabulation, graph, map, formula, prose paragraph 
(occasionally Hupplcmontcd by tho photograph of an individual, vide Gandhi 
p. aO, or a conipoflile of inovio faces, vide p. 007) or other set of quantitative 
data in any of tho aocial Hciences may be grouped under its rubrics, The gen- 
eral flootors are four: T L anpacc, P -population, and I -indicatoi’s 

of Home trait. ThuHiS’ = /; L; P)n^. 

By using j)rc-and-poRb-anporacri|)ls and subscripts (for each sector), tho 
author accounts fnr expunonts (Bolf-muUiplication), sub-classes (aggrega- 
tion), clnss-iriter\'filH, and eases (sometimes an individual item). Hundreds 
of illuHlrnlivG HpecinicnR arc considered and clnssiricd by this scheme. The 
heart of the jS'-theory (p. 41) is the quantio formula and the quantio number, 
since those provide (so the author claims) a thoroughgoing basis of classifica- 
tion for all quantifialilc societal phenomena. Thus the quantio formula for 
the frequency dislrilnition is, iS-T®; I‘; L®; P‘, and the quantio number 
lifted oIT is, 0; 1; 0; 1. The quantio formula for an inatitution is. Ins. ? -P; 
P*; Dodd's system may bo of interest to the pure mathematician, and 
will probably lie of grcatintorcsl to symbolic logicians whose studies concern 
tlio unity of scionuc. Its value to ordinary statisticians and to empirical sooial 
scienliHtH will (lopciul upon Iho appHcalioim they can make of this new 
sysloiu of nlAHsificntion, Tho inlcIlccUial history of civilixation is full of 
systciiiH of clnsHillcalioii. A new system is ^isefu! whon it brings isolated and 
‘'uiikiiowti" tilings into relationship with some larger synthesis by discover- 
ing that tlK'HO tilings, firHi Ihongiit to bo unique, are in certain respects simi- 
lar to known lliiiigH. I’crliajis the utility of a now system can bo tested by 
asking; J)och it help explain causal rclationsliips? (Dodd claims that his 
docH.) Dues it facilitate prediction? Docs it fnoilitalo control? For example, 
Dodd'H troutmoiit of control is chiefly in terms of "social control." He does 
not «ce/ii to e.vpJoit fully the powiibillty of clo-ssificntion and flub-classi/ica- 
tiun as a device to promote control (methodological) by providing now or 
more iircoisc calibrations for matching in cxporimcntal designs, Herein lies, 
pcrlmpH, a frviilful application of liis system in empirical social science. No 
general answer can be made to these questions. Tho reader can find the an- 
Hwer himself when applied to his own specialty. 

F. Stuaut Chapin 

UnivciHity of MiiincHuta 


6'ociVd lincnnh; A Study in Melhodn ofOalhoring Data, by George A, Lund- 
borg. Now York: Longmans, Green and Company. 1942. xx, 426 pp. 
$H.2r), 

TIiIh iH tlio firHt revision of a book which was published in 1929. It is almost 
coin])letoly rewritten, though it follows tho general outline of the original 
edition in dealing with the philosophy or logic of science and concrete 
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procedure®. Two new clinpUera are ronrerned wilfi nufRliiHiiiftircK and ancio- 
mcLrica. Other chapU’i^ rlificuss Hit* ssiuplp, I'rht'diilo, meaHuroment of 
ftUiturlcB, opiiiionR and inKtilutinnnl li^havior. Iirld work, niul Kocinl book- 
keeping. 

Like its pmlecw*«nr, the reviKhm in uii the whole n »*iiiiplf' mid >yc11- 
OTgnniacd aurvey of prfibleiuK and difliniUiea in Htrinl rf'?<i’Hrrh. Tliiji com- 
ment refera parllrulnrly to the yerlhm fr-nii (‘Imptora V and on in which 
each clmjiU?r cordniim well rlioM'n exoinjileH of Ici’hniijiU'N of invcHligalinn 
niitl If*, cmirlmled Avilh n roiti'ituc ^iinniiary mid hiMiogrnpliy. Ah n lexL, the 
)) 0 ok ahimld I>r na HUcccBafid my llie litf-l edilion. 

Thu Author doeit not fail to {Kiiiit out holh in Iok inlrodnrtury fn\ir clinp* 
Urn and in critical eomnicitlH in the aiiniiunry of »t|H’cinl loi<hiiii(ne.H the 


pIurDliAin of anciftl arieiicc in iia pliiloHitphicH of rri^enreli. If Dm Imok )mR 
any one distinctive lack, it in tlie fnilure to ilrf'cribi* (liiH conflict ah huc- 
cinlly ind clearly as llic jiarttciilar dcricieiirli'H which may nrriir in sam- 
pling, schedule nmkiiiR, and Acnle coiiHlriiclion. Mont gmiiimto slndentH 
will have more difnculty in underalniiiliiiR thin lark of rohiTioicc in suienco 
iia such than in Iho inleriirGUUnn and (ini; of the iiiAlriMiirtilH of re.ioarcli. 

Social aUtlBLiciniifl will probahly fiiul (’liaplem Vlll, IX, mid X to bo Die 
moat iatorcstiiig. Therein the cxplornlioiiHof IhnaociologiHl. in iiii‘nHurnment 
and sociograpliy arc dcAcril)ed. Shnilnrly ('hapler XI on field work Hhould 
prove lo bo nn excellent guide to a variety of profew-ionnl ^ludenls. C.'liapLerH 
Vlll-Xarc crimiiletu nnd cnnKliUilR nn line an nnidysiH of Die HiilijerlHdm- 
ousaed na can lio found iu (he litoralnre. 

Specific ahorlcuniiiigH in the opinion of the reviewer, in nddilion lo Dio 
politics of research, are the omiaKion of a definite Hlateiiiont of what ri'HCiireli 
and acionco nro »o that the laymaii niny deled the ninoeroiiK faila now cur- 
rent under the label of Bcierice, loo few exanipieH of reH-arrli iiieDniiliiliiKy 
from other social aciciicc (IcUIh than Kociology, and fiiiliire to HlruKA the jioiiil 
whioh i« mentioned Init not amply covered when "judgnieiil’' outweigliH 
tho virtue of nil Iccliniquea. ^[ore^vo^, in the iiho of Hlndi(‘H ah exmiijiloK of 
rcBcnrch which aiipcnr to Imvc uitequol KcienUric merit, there Ih apt In be 
aomo confusion na to the preeiee limilH of what Ik aeeeptnble ah Kpionce in 
aociology. 


IlAimi/D A. Tiiku'H 


University of riUsljiirgh 


of Corrclalion Analj/ain, by Mordeeni Kzekiel. (Heeond cdilinii.) 

Now York; John Wiloy and Soiih, Iimj. ItMI, xix, 531 pj>. §5.1)0. 

This book conUine llio aamc Icimircly, readable develnpniviiL of noirelu- 
tion mcDiods Avliioh made tho fird edition an oulMlniidiiiK hucpchh. All of 
thodcBlrnblo fealiirca have been retained ami Home. iiiiiiDrlmil ini])r<iveiii(UilH 
in cxpoBilioii liavo boon made. Of the relatively few addilioiiH to Aiibjeot 
matter the moat important ia Iho cinphaHiH on logicnl liinitatioiiH lo flo.Ni- 
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bility of rcKrosHinii fnncLione. Another interesting addition is the study of 
the reliability of nn individunl forcenst in Chajjter 19. 

Since it ia unnecosHnry to enunterato the features of a book ho well known 
to rcndcrH of lliin Journal diHCURHinn of soiiio clmngcB the reviewer would 
have liked to .see in in order. 

None of the recent methodH for computing correlnLion constants based 
on dGt(5riniiianls is Keriously conHulcrcd by the author. In the reviower’a 
niiiiiion thiH in an unfortunate oiniRsion. rrcsciitntion of Stephan's treatment 
of the wheat prolihnii (ihia JomtNAL, March, 1931, p. 58) would servo to 
make a vnlmilile, 1ml neglected device available to a wider group of readers. 

The use. (if degrooH of freedom in the table of I (Table A) would eliminate 
confu.^inn iu Le.sting corjclatinn and regression coelTicients. A different sym- 
bol Hhmild ho uned for the nuntber of variables when ?i is used in the same 
eejuation for tlm lunnher of oh.servationa in t)»c sample (p. 211). In viow of 
the Rrcat einplmsifl on “corrected” mcasm-es of correlation and ''uiibiaBed 
eRtimateH” of HlaiKlnid errortt of e.slimnte a correct statement of the known 
])ropnrlic’H of hucIi csUinalOH i« hndly needed. They arc not median estimates 
(]). M3) ; neither arc tlie.y unbiaxed in the usual sense of that word. Although 
cliscu.^Hion of part oorn.'lnllon (involving one indepcjulcnt variable) has been 
(lrn]»jK‘d from the t(!xt, it is defined in a footnote and derived in Appendix 2. 
Vart Ciiri'f'ialion involvitig two indopeiulcnt variables is discussed in squared 
form (p. ilf^). Tlio. corrCHpoiiding runeUon appropriate for tests of sig- 
nineniicn, (/('i.yi^“rij^)/(I — ri»*), ia simpler and has a “Bota” distribution 
willt 2 and N~‘l degreoH of frocdoin. 

The author refurn In lunnjtlieatcd lecliniquoN and tests of Bigniricanco in 
a innniicr HUggCHling a degree of cxactiicaa ami aiiplicability which they do 
not ]i<iHK('HS (pp. 9!l, 320, 32.3, 307). The Hlniulard error of the mean which is 
exact under less re.Hlrieted eoiidilioiin than any other sampling formula in 
tlic l)n()k in '‘(iroved" iii Hindi a way as to miRgest that it is approximate, On 
llic ulhcr hand, the sliuidard error of r is said to bo “prociBc" (p. 318). The 
appropriate, fornmhi (iu whinh n — 1 is subslitutcd for n~2) is exact for un- 
corredated nornnd bivariate iiiiivorHcs, but even the ap])i'opriatG formula is 
nn niiiiroxinintion for i:orrolnlcd universes. Standard errors for the index of 
correlalioii and llie inultipln correlation coefTicicnt (given without qualifica- 
tion) are grctally in error and of questionable usefiihiesa. The author even 
ndvocnleH the /-test for eaeh of these iiihcrcuLly positive statistics and for 
“morn exact inlcriirelaliiuiH” he HUggeats Fislier'a ^-tranePormationl 

The foregoing (jrilieirtina of tl»o iimterinl on Rampling arc not intended to 
detract fniin the innritH of a book. According to tlio prcfncG the book 
ia inteiidcd to (Mivnr "tliat porlion of the field wliich is concerned with study- 
ing the rnlatiiiiiHhijiH liclwenii vuriablca.” AjipraiHcd on lliis basis the book 
ImH no (!(|uul iinr uvmi a idiiKO rival. 

John H- Smith 

Ruituu of I. idlin' StatinlicH 



.((» ’ AMKBKAX fSrATlWTlrAI, AsSOCUTlON- 

Prindf^€S f/ pMfich^'ar^ Oj>rr'iiuyn, l»y ll«rr.v I*. HurLketncior. 

New York: ThomR.*!i Y. r»<»w#*H VM'L %\v, '.iJj'J pj». W.25. 

\y)\\\& Ihure have liwn K-v/’rnl ^huliVskwhirh pi^rrifip applicnlioiiB 

of punched card r^iiiipsncnl in wrr^uu^inft an*! f»l!ills»4iirn! rf-'^nrrli, the re- 
viewer ift iiol. awnrt* cf lUo imldiralvin. pih^r l«« I»r. Ilarlkcnirior's mono- 
graph, of any lost p»ir|«tr!irR Im pr^M-n! nn cl'-monlurv Urcnlmml of Ihe 
general prohlem of nmcluno l.ahii1nli'’H tViUinly llm iimiiiinlH which 
flccomjwiny l!ice<|uipriicnl arcnnUirlv f««rni‘>lpiii’li'»nnl [uirpoacA. 

I’mftfMnr HHrlkcineii'r'ii tett ro»lii<cK il"?**!! !«« i'n*tlnipli<oi in llm uho of 
Inlornaliofinl >f«nrliinr-fl p>i|ijipio('i)l and ivill< n hrirf jircmint 

of Ihc Iii«loric (leveUipnirnl. of ihe Ihdlorilli ihvonlinn. A HUlonmnl of the 
aorling an<l Initialing principle in frdhtwnl l>y ^ drlnilrtl denpripliitti of lltc 
operation of llie nltnoal ol«!«lcle Type 'A I'rinlcr. Next, On* ntniHlnrd IRM 
numeric Ulnilalors (^^mtcI»UKft and 'ifl?) aio di^^nmwl in groat doUil. In- 
alruelion ia given in wiring (he Ulmlalor ping Ixtnrtl fnr lirfling, addition, 
suhlncLion, the u^e of halaiicr cotinlcnt, cln$tK mid ndd K'locLinii, niul the 
X>diBlribuUjr. 

Out of the ISa pages clovolod b* Ihe iiiltmlnrlion mid In miinoric eipilp- 
mcnl, approximately 30 art* actually* lexliinl: tin* rc^t miiKi'^t of plinlORlnt 
topioB of wiring dingramti and of Ihr rr|«*rlw prepared 'oi llm Uhnlab'P from 
Iho varioiifl wiring dingrnmN displayed. IVrlmpH nmdhcr !.'» piigcs of (ext aro 
devoted U) the dcacriptlon, in part 111, id tin' nlp)ml»el|r armunllng inncldue, 
This more modorn npparalua, wliieli the revirvtier hnlirvi'H ought to lie the 
nlmoBt exclusive auhjoct of a text on Ihe nre uf jmiiclietl cnnl ciinlpinenl, U 
treated notaa Iho only talmlnlor with which the mndeni sliiiicnt of punrhed 
cord mctliodHia likely Ut coma in coitlnrlbiil rather as an incidental hlagn in 
iho hiatoric development of the nuincric et|ui|mtenl. 

Moat of the ordinary wiring prnhleiiiH are well discimsed mid there ia n 
good BOction on the use of puitchcd earda in iddnining I'Uiim of HipiarGn and 
oroBfl produclH. 

AVhilo Dr. Ilartkcinolcr haa porfonned n real rerviee in inreling a long felt 
need for a text on punched card inachincry, several piiaulhililica for improvis- 
mont suggest thonisolvcH. The lypea of IHM crpiiiiniont diHcuHKeil consLitutc 
a small proportion of that company's ofTcringH in the punched card iicUl. 
The summary punch, the reproducer, the gang punch, the collator, the 
multiplying punch, tho interpreter, the varimiH nindclrt of Imiul-opcralcd 
numeric and alphabetic punches, mul the mnrk-Hcnslng rciiroduccr receive 
little or no mention in this text. 

Binco no disoussiouia given of coiiipclinKmpiipinoiit, Ihcrc in no opportun- 
ity to point out tho types of applictili<ii\H in which rival linen liave a material 
advaiitago, such ns tho punching of cards fur which a jinrlion of llio iiialm inl 
is to bo ropontod from card to card or the listing of nmlorial reijuiring alphn- 
botlo Qhnrnctora throughout tho line of printing. 

It would have been helpful if more AUcnliun had bcon paid to iiosaildo 
fiolda of applioation of tho toohniquoa dcacrihed. Kxcojit for tho Hocitioii on 
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progrcsBive digiting (for the accumulation of buitib of squares and products) 
the illufltrntioiiH arc confined to elementary aecoimting probleitis. 

The reference BysLein by which diagrams and forms are located is not well 
conceived. Tlic render rnny find it confuaing to locate diagram 12 on page 
Gl, dingrnin 12--105 on ))aRo 180, and diagram 13 on page 02. The small 
figures wliich siiow the position of tho jiin in the clearing collar (on page 12) 
wore omitted in earlier printingB but this has been corrected in later runs. 
While the looHC-leaf fonnab Bint])Ufic8 the extraction of nii individual wiring 
diagram for coiuiiariHon with the relevant text and also makes it easier for 
the Htiulcnl to turn in tlic blank diagrams supplied with the text after com- 
jiloliiiR Llicin, a number of copies have appeared with defective rings in the 
loose-leaf binder, which have made tho use of tho volume somewhat awk- 
ward. 

FnANCia McIntyiib 

Offiee of Lend-Lease Administration 


The Fundamental PHnciplesof M alhcmulical SlalialicB, by Hugh II. Wolfen- 

don. New Ytirk: The Actuarial Society of America. 1042. xv, 379 pp. 

Tlio full litlo of tho liook is The Fundamental Principles of Mathematical 
iSlalimica utilh npccial reference to the requirements of actuaries and vital sta- 
iisliciaiiM, and an aulUno of a course in gradualion. T)io author is a fellow in 
tlirco of tho pvinciiial aclunrlnl organizations of Great Britain and tho United 
StatcH and of liio Royal StatiHlical Society. Tho subject is developed in 
IcrniK of the uocUh of a pnriicular field, in thiB caso actuarial work and to a 
slight extent vital Hlaliatics, as contrasted, say, with business, agrloulture, 
biology, psychology or onglncering. Tlio book could be dcscribedin tho words 
wliic'li Yulo ajiplied to his own text, "definitely founded on experience, 
pcrHoiinl experience in Klntmlical work and persona] expcrlonce in teaching.” 

There arc biographical and bihliugraphical references throughout the 
text and a Hoclion «)f 2fi pnges devoted exclusively to the history of the 
dcvolojnueiits of niatlierrtatical sUliHCics. 'I’Jic author explains in tho preface 
that "ill tcauliiiig these mntlcifl Uicro is, inevitably, a cultural lesponsibilty 
[beyond] ... a recital merely of the present state of knowledge, ... I 
believe it osKOiitial to the proper mulorstnnding of any subject to absorb the 
history of the inoiitnl processes which Imvo guided its development.” The 
American rc’fi<lcr will note with jri(crc.st the highly npprccintivo ro/orsnoes 
to tlin work by 1‘lrnslufl L. DoForcst whoso noteworthy and long neglected 
rcKparelics in graduation appeared in The Analyst of Des Moines, Iowa, sixty 
yearn ago. 

Hoiik; iilnv nf the urope of tho hook ns compared with typical American 
tcxtliuokH can he gained by a list of oxcluHiona and inolusiong. Not found are 
HVieli tojiicH an kurto.HiH, llmo Kcrics, index luiiiibcrs, correlation. The fitting 
of regroHsion lines and tlio analysis of variance receive one paragraph each, 
consislirig (diicfly <if Ijibliograjdiicnl vcrercucc.4. Tho moaning of probability 
is rolcgalod to the second section of tho book since tho actuarial students 
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. . , -saaRJi ll»p lliwiry of 

j't<»t”a1'i3jiy.'" 'IIk’ j?«Sa<-i\^r« <*i ?ii3iOif»ni«sijT.al ib rx^lufltKl though 

n<i>l llu^* iei'fiii- 

(In (h*" ■fiUi'^r h’STvi, f»’r-'!ii'j*'rif4 ?Up*>jl'*.»ts'^>i)'» sii*! fiM.i/j'ini!i'<l |^r^lllIc.m8 of 
M53S|4 sJ'*«|, ftwivr r'sVDMvr' i’?g<'J' I'^j? j'r<‘>.<'nljili«iti is 

Kivrfs Ih'' ? mi1j ^lirnaTj.r? nf rr-iin-KH. * 5T.'Hn-< 'barlipr nntl 
r‘>j<^r'''n*rhH?35fr. la uratbiahMii anil fiLUng 

pf f'^r frju«»j!gla<^w a i< j** in Jb*- rt‘'1nnry'«i nllif**. f„ l‘*gli, 

1^,, ami i<^n r/iih'r'r pni>i3ar 

Thi* nar^an "I li^'rti*'nlli »ijii?i'ilr.ilj»»n ws -"tnrf*. Injl with Hit? PniaBon 

clisxlrihiiliiiin, i.«. it*fl, Ihf luran i,i» civru ~ K ii not ,i “riiUurnI rosiwii- 
sihility” In Ini |» l»n lh(? j*rnKnl>'ilily H'f »l*‘alh hj a H/-rlhin«i( ?inii hnrM? kick? 
The BrlsiRria! fulntlnnl rsfi llirtt l«t* i».hl Ha* Jr will ‘iH^n Isikn lli** mimericttl 
value nf p fmtn Hip tinhimn «( Hr h(»’ *a|.lp. 

Tim fnrmuU for Lhc f^lantlard rrmr »>f si ji- ^."i, cmhl bnvc 

Ijpcn fnuntl nuifc pswly atwl wiUi Rtnal«’j' Rt'irraliiy hy iiifmly nnHinninR 
IntloiKsitirlcnc'e, no! nntrnahly.' Tim ►Iu'Ipii* will mnil fiirllrr lirlp at p. 30 
wiierc Vft,riMicn swins In 1.** rrfrrird !•* « Uirnr fnnt linti nf I he varinlCH, at 

p. 41 where darily wnnM rrmr llm oiirnpl nf nil |r«>Httj|.|i» tinnvfilpa 
ratliop Ilian "n-^antf^nj'.'* «l |». lif wlrrn llr h‘nni!lM'‘ for j-tfui'lnnl itht/? of 
various jAarainrtrrft nml Mirh nmnnii"!*'* n.e mrnn. “iMirr: iiM'*rmii, "tiiily 
aiiproximnleoven for nnrinnl diilrilwillnnw wilh « Urjip"; *>iiii')nril ilovialitin, 
“good a|iproxiniatinn hir ijorinal €li«irihMlinMR"; Anrinion, ‘’rxmi f'T uornia! 
providetl Iho formula 1« clmriRwl frmii n l«* n ■ I"; nl*’. Ih‘ viH ii>‘<''l Imlji at 
p. &2 where Lho Uwl of the rlRiunt^ is |♦rr^M)l^l^lI «?» "mhji'i-l to tlir ri'?^iTvallnii 
lliatiOj and f<r, inusl noL Ik* uNiiKiinl," wlmrnnH iit f/o L llr ri'nlrii'llMii npplicrt 
only lo Ihe aigmo iw be uwed in Ibe deiirninnulnT. 

Thoac and oilier negalive finjnlii nre nfTfrlhy in^jglils nml gPiii'rnlixulioiiH 
along lho vroy which arcum? llie rendnr'n Rrnlihjiie f"r n llouighlful IreuU 
mont of tiiQ Euijjcct from mi imiHirlniil. iKHiiinf viow nl llu* hainlH of oui? wlin 
taken tenohing acriously and wliu H|>enka froin wiilo kiio\sli'(lgi? iiiid oxiicri* 
cnoo. 


U. B. BuroQU of T^ahor HUtmlica 


Bin.NKY W. \\'I1,(M)X 


/i/tdwnal rnconia niul its Coriipoffifinn, (OHS, by Simon Kiixnnls. New 
York: National Bureau of Kconomio Keaenreli. ItUl. Tavo voIh., x.xx, UNO 
pp. $5.00. 

This double volume ia n report on n iiinjtir inveMlignlioM of Ihe I'ouiilry'H 
national income durlug the iiulicnlfil yenr.i. hi Purl 1, Hr ih’i'iMii and ralioii- 
alo of national income catinmlion are exuiniueil ninl Hr nulbor'n many t'leii- 
tions in cliooaing between nlUtntalivcfl reviowed. N'e.xL, Hr eHlimnU’H are 
proBcntcd and analysed at BonioloiigUi, in Icriim of IoIhIh lunl differont tyjKis 


> Soogfor uampio, J. II. Binlth, I'cili Uiilvermiy iil ChlpitRn I'rewi. |i ’> 7 . 
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of cOmponcntH. rart III diHcusaea fche derivation of the estimates and notes 
important chnractcriaticB resulting from the nature of concepts, methods, 
and Boiirco mntorialB. Tliis section also compares the estimates with other 
ineojTie cojuputntionR and introduces the innovation of subjecting the figures 
to comprehcnHive IchLb of reliability. Vinal sections cover data, sources, and 
methods in detail. Wlicro pertinent, cliapter summaries supply a oonoise 
rGca])iLnIation nf siilijcct matter. 

This pulilfcntion is important to "consumers" as well as ''producers" of 
nalitinal income data bocauHC of tim breadth of vision with which issues are 
diacuBHod and bocaufio of tlio HystcinaUc purposofulncss with whioh the 
author’s invcHtiRation of naltonnl incomo was conducted and is detailed to 
the reader. Katurnlly, witli half its jinges devoted to methodology and data 
it will not normally bo stiidied from cover to cover. Yet the constructive 
analytic apirit displayed throughout weaves around this type of material an 
cxpOfliLion that is remarkablo for the insight it provides. Noteworthy is the 
careful choice made liclwcen a sterile counsel of perfection on one hand and 
ill-considered snperriciality on the other — a atimnlaling example bo persons 
intorcstod In national income. 

In view of its scope, tlua work has remarkably few controversial features. 
Probably tlio most important controversy regarding design conters about the 
use nf taxes in valuing govcriimcnlal services, a choice between “two evils” 
(p. !j2) which lends to tlm incnsurcmciitof public sorvioes tobnsineBscB by tho 
payments of llicso cntcriirisca to goverjunent. Analysis of data tend.s to be 
mcchnnistio. Tims, tho study of trends is muliily influenced by the use of 
averagcB for certain fi and 10 year periods bocausc insufficient recognition is 
accorded tlic cyclical settings of these averages. The data also have their 
practical liiiutatlnns in (hat Ihoy end in 1038, fail to incorporate recently 
available infonnalion, arc difficult to use bccauBc of tho number of variants, 
and contain intrinsic deltcioncics. The last is illustrated by Variant II of the 
implicit cnimumevH' outlay j)ricc index (p. 146) which moves questionably 
closely with wImlOHale prices after 1€33. But these arc relatively minor to 
this important Lroatisn on a most timely topic. 

Dwight B. Yntbma 

U. S. Department of Commerce 

Exchange Control in Central Europe, by Howard S. Ellis. Cambridge: Har- 
vard Univorsity Press. 1041. xiv, 413 pp. S4.O0. 

Professor I'lDis Jnis writton wbnt is ho far llie most detailed history of the 
totalitarian l.ypn of cmiLrnl in international trade, leading through the jungle 
of a{liniiiistrall\’(! iimke-Rlilfts and their economic implications in three 
conntrir.s: AiiHlrin, Hungary, and (Sorinany. Kxtonsivo analyses in the light 
(or lariguago) of cntToiit tiionolnry the/jrion complete this work of rejnarkable 
cnuliLion. 

Tho groalor omo'h respect for the author'fl painstaking and penetrating 
analysifl, the more disapiminting is the interpretative accomplishment. Its 
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mflin thcBiB i» that iiphaldinR the (nomiim!) ]iarity uilli Lho aid of exchange 
control woa excusable in the criwB, but liecnnic harmful, and dcvnlunlion 
should have been BulwliUilwl in 1030, if not in 1{)33. Of course, Dr. lilllia 
knows that dcrisrn control wna due l« extraordinary clrciimstanccs, economic 
and political, but inaUU on cniidemiiinK exclintiRo rrAulatiotiR in compnriBon 
lo open dovalualion. lie Indda Austria as a aliining example because she 
abandoned the reguIntioMH (except ngrceinriiU with clearing countries). But 
Auatria'fi short Icrrii Uchts were Yirliinlly wiiM-d nut in the Credit-Anstnlt 
arrangement, lier long term fcireigii delda were effcotively reduced, and fresh 
credit came through the Ivcngue. Moreover, what the aiillior forgets: Austria 
received fairly fnvoralile coiniiierrinl Ireatinent and was encouraged in 
many waya while the otlicrN wore to Home exUml tmycolled.^ Her balance of 
payments had been brotighl into auflicieiil eijuilibriuni to eliminate capital 
flight, while the other two had to face the ‘'iiiURic'’ throughout the period, 
Much of the analysis is HCtenlincnUy worllilcHs, berauso it fails to take 
wdl-known facts into nccouriL Dr. Mllis imputes rc](cnt('(ily the vanishing 
of export Burplusca to currency over*vnluAlimi, but ndiiiilH in other places 
that the currencies wore tic facto devalued. Tlie qiU'sHtm, wlieLber bilateral- 
ism waaii'i the way |>crinitling Cleriiiaiiy to mnbilaiii even n limited vulinnc 
of exports and Ui service pnrUally her debt, la omitlei) nllogellior, 'What 
about tho rapidly increasing foreign resiHlance against (ierinuny'H exports, 
the oxhauRlinn nf her raw material iiivealories, the effeclH nf a growing in- 
ioniel market due to “rGnaliou" imliciett. ele.7 Ilow ran one jiidgn exchange 
polioioa tvilliQUt allowing for such fnelora? (’mild devalimlion jirolcct a 
debtor Against capital (lighb and tlio run of foreign crnlilorH? M^ould not 
Gorman dovaUmtiou have caused reivercusHions, which an nnimportanl 
ourroncy like tho Aviatrinn Hhilling did not pTovoke? I« it i)ormiH«iij\c to 
impute oil consequences iu o shtglo act of camuis when a midliludu of (un- 
analyzcdl) factors was at piny? 

Dr. Kllis believes in the higlily cimlrovcmial C'nHseltnn purchasing power 
parilioB. Admitting that it is iiupoiuiiblc to figure out equilibrium oxchango 
rates under altogether nrUncinl coiidilioim, he proceeds to ujqily tho con- 
struct for judging practical pulieicH, tiHiiig only visible imports and exports 
at that. Tho Gorumns and llnagaTinnH are blamed for not having acted upon 
an equilibrium rate tliat oxiated only in tlicorclical inmgiiinlion. The appar- 
ent equilibrium rates depended in reality u|)on cxpcclnlions of governmental 
action, Much perspicacity ia devoted to coinparing (lormnn and British 
'^torms of trade." But thin concept iu incaniiigleKs wliim llmeconoiiiie nltcriia- 
bivQS are "to be or not to bo," to any iiolhiiig of political issucM, l/imlly, Dr. 
Ellis oporalca under a twofold miHumlcrHlanding: that oxchango control 
nocoBsarily leads to autnreby and Inlalilarianism; and Hint its nliolilion 
moans tho return to normal trade and polilicai HyatcniH. In reality, oxclumgo 
control was merely the most extreme nmoiig tho Rupor-ju'otcclioiiist systoms 

I Noltlior Die ImporUnoo ol (ouriil IrAfflo for AuiitIr'i bulftiico of iMyiiianU, nor (lie preforenoe 
rIyod AuBlrin by Weelorn lourUu la menlloned. 
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of the 30 'b; the saino objectives could bo, and have been, accomplished in the 
framework of the British and French types of exchange policioa. The alleged 
results of InlaLcraliein — reducing the volume of trade, changing its direction 
and coinpOHition, and extending monopolistic control — were attained else- 
where by multilateral methods. The greatest weakness of the book is the look 
of a comparative picture, and tlie consequent bias against one system.® 

Melchioh Talyi 

ChicaKO 


The Federal Hchtvc Unuk oj Cleveland, by Arthur F. Blascr, Jr. Now York: 

Columbia Ujiivcraity Press. 1042. xxvii, 300 pp. $3.60. 

The Federal Itacrve Bank of Richino7id, by Charles G. Coit. New Yorki 

Columbia Univoraity Press. 1041. xv, 140 pp. $2,00. 

The organizoUon of these books and the questions with which they deal 
bcBiicak their common origin. They are the moat recent of a series of studies 
initiated by llic Banking Hcminar at Columbia University to cover each of 
tlio twelve Federal llcHcrve Banks. Otliors have already been published for 
the Now York, Chicago, Han Francisco and Boston Beservo banks. 

■\Vcll organized, brief, and readable, Mr. Blaser’s and Mr. Coit'a studies 
doBcribo tho uummcrcial, industrial, ngrioulturnl, and hnnnoial activities 
and institutions of the Cleveland and Uiohmond Federal Reserve districts. 
Tlio authors' main (luostion is tho extent to which tho Cleveland and Rich- 
mond UcHorvo banks havo operoted ns scmi-autonomous central banks in 
their rcHpcctIvc districts, as intended by tho framers of tho original Federal 
llcacrvc Act. They mutually conclude that tho banks arc rather administra- 
tive branclicfl limn scriii-autfmomous units. To reach this conclusion hardly 
requires a couple of liookn. It will go unchallenged. Tho same conclusion has 
been reached indnpcndeiilly by many students, and by more persona who are 
not, who are intercHled iii banking and awnro of the obvious tendencies of 
governiiicnt in the better part of tho past decade. 

Tlio one j)os>iiblo exception in which the authors concede some autonomy 
of local action is discounts, since these ore made directly by the Reserve 
banks. But, ns the authors point out, there have been no discounts worth 
mentioning for sonic years, ami discount policy, including the rate, is subject 
to Reserve Board regulation. 

One ncliiovemcnt, liowevcr, can bo credited to tho frnmera of the Federal 
Reserve Act in tlio matter of local autonomy. Thanks to them, the Reserve 
banks have been MlalTe.d for the most part with men who have originally 
coriio from tho <liKtri<rtH or have become established residonts there. This 
givcH b) bniiknrs ami local business men a measure of assurance that they are 
dealing \vi()» people who have Homo knowledge and sympathy for their own 

I nr. KWW hililMiKnirliy hiiTiciklw hid blu by omilling aiioli porlinonl lilorfttuto na J. Trior, H. 

I, uokM. P. Halmuin. 1’. Uiibcr. I’crdU, el®. Herious sludonUi of tho 30 ‘b, lilco II. J. Tobcq, IC. E. Poolo. 

II. IIouBor. ftiid C. W. CJiiilloliiiud, who omphnnlied Ibo dimouUioa of doblor oounUiM, are barely 
noticed or aotually ridiculed, while a dilctlanlia propagandlsl Uko Tli, Dnlogh Is approving y qu 
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condiliona and inroblcmw. Th«f», in Ihe malm mf RdininiRlrnUon, iC not in Iho 
realm of policy, fi large mcfl^uro nf lorfll aiiUmniny linn brrii ncliievcd, -which 
the Federal liceen'c Clovnrnnrs rni iiir'rn Ilian one recent occaeioii have 
poinLod out flu RdininiHtralivd.v cleairflble. 

Vurriin M. LnNutsTnyET 

Boanl of GovernorTt of Uie 

Fcileral Heserve Sj'Kkrii 

Fcd<;rfli Crop Infuirnurc. in O|frroli«n, liy J. f*. (’lfinli‘iiiii. Slunford Uni- 
ecraily: Food lUwnrch IiiKlilulc. Wheal Sludiei*, Vol. XVIII, No. 0. 
March 10-12. m-'im pp. $1.25. 

Tliifi )m|K!r oullinoa cxleiinivcly and iliKOiiaaeti ninny plinncK nf the Federal 
Wheat Crop Inaiirancc I'roKcam. U r(‘jM»rlH llie reniillH of nLudy of n wide 
varioly of inrormAlion nucli nn rrRuInlioiia and procediircH, Imniu indivldufll 
farm daln, qucnlionnnirc nurveya aeiil Ut farinem and linHinmniueii, coiivcr- 
Bnliona iWth farniem nnd willi planning, ndininiNlrnlive and n])ernlionnl 
ompioyecB. The iiifniranfo coiilrarl. aclnnrial dnUilH, pnrlicipalion, unit 
cobU, puliUfi rolatioini, &dmint«Uatiim and liuancea alwi arc treated. Foot- 
iiolCR give iriaiiy dctailn. There in an ap|>eiidix id ntale nnd rounly data and 
a brief inlcnmlional ItInUiry of crop inRurnnee. The repnrt Ib Lyitienl of IhoRO 
BponBored by the Food Uepoarcii tnnlilule in hrrndDi. rli'iinicHH and Imlnnco. 

The nnnual contract gunranteeH a yield eipiid to 75 prr cent (or 50 per 
cent at the election of the. applicnnl) of nvenige fur Ihn fnrin. The Chirpora- 
tion colloctfl premiuniB nnd pnya iiidemmlieft in either the wheat or Ibo cabIi 
oqiuvalent of a Bpccificd oIam am) grade, hut doi>H not pridrcL agninBl Iohb in 
qualily. The per acre coat of iiiKurnnee cloudy np|iroxininleH Iho nnniial 
avorngcbuHliGlfi jicr ncrelufw which would occur on Ihe farm in n roprenonta- 
live period of past ycnrH. Tho iiulividiinl fann ruling baaiH rather Ihnii a 
community or county hn^iB ia approved Inil it ia auggOHlcd that oven a 
emallor or individual field unit rnUiig linBia may liecoinc ndvlHalilo, 

The guarantee of yield rather liiini value m coninicnded oh economically 
Bound. Tho acopo nnd interpretation of inmiranee covorngR in called ''quite 
Balisfactory.'’ Tho rieha covered include praclicidly every hazord beyond tho 
control of tlio insured and the riska mil covered nrn tho.Ko which are duo to 
neglect, nialfonBancG, theft, fraud, or uiiaoiiiid farming j)rac,llc(-’.‘i. I.obh ndjuHt- 
monta are “rcputocl to bo fair, BoiricliniCH verging on Riiverc, and to reveal 
few cases of lavish fioltlcments." Tlie nuUior conehnlcH that Huh ia encourag- 
ing for laxity would quickly dciimrnluc tho program. A miggeslion in made, 
however, that there ia some probability that niljnHtiucnt HtandanlH may bo 
rofiponBiblo for part of the underwriting Iohroh. 

Excess of indoinniticfl paid over prciiiiuniH collealcd in each of three ycarfl 
is attributed also to innccuralo and iiiconiplelo bnMio farm data and luethoil 
of use, absence of any but caBual check on tho fields seeded except for nci'c- 
age, and unsatisfactory distribution of riskii. 

Tlie Federal Crop Insurance Coriioration’s program is coordinated witli 
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that of the Agricultural Adiustmcnt Agency. Mention is made of the low 
cost of field QdiiiiniHtrntion nmdc iwsBiblc by the use of county AAA qom- 
mlttccB. The value of their knowledge of local conditions and of their sales 
prestige is properly cmphaBizcd. However, the “caliber” and attitudes of the 
committees vary. Some arc not insurance minded or are untrained as salea- 
incn and in part, are responsible for uneven distribution of risks and lax 

appraisals. 

Tim extent and volume of participation, which cover about one-nfth of 
the text, are called ''phcaomcnal” in the first two years. “The third year 
hrouRlifc'a slmrii dccliim in the rate of growth ... and yet policies covered 
over 17 per cent of the total eeeded aorcago and about the same percentage 
of Iho unliim’H wlicnfc growers.” Tho author seems convinced that the dis- 
tribuliou of l)UHine.«H shifts chiefly with shifts in soil moisture reserves and 
recent loss experience but ho proceeds inconsistently to stress the importance 
‘ of farmer sales rOHistaiico to relatively high rates in the high-risk area. 

A public policy section of the paper expresses doubt that insurance an- 
courages uneconomic land ubc, discusses premium wheat storage problems, 
and cuiisiders the adaiitability of tl\o program to types of farming regions. 

The Federal (lovermnent bears the odministrative cost of the program. 
Unit coRlH are thought to be liigh and in tho main irrccluciblo except by a 
inalerifll increaso in liusincss volume, but this opinion is based on several 

qucBlionablc nRflumptioim. _ u u. 

Tlic author cniicludcs finally Umt wheat crop insurance should be given 
a thoK.ugli trial liy toHlIng sovcral altcrnativo details before it becomes 
cryatolilzed. A sclicclulo rale, premium reduction for small loss experience, 
and a term policy arc important alternatives suggested. Similar plans have 
been under conHiderntinn for some time by tho Corporation and are now a 

port of the cfmtrncL being currently ofTored.^ . , 

^ Hucli a woll-ruuiuled picture of tho activities of tho Corporation under 
one cover has boon lacking in tho published htcratiiro. There are some 
inaccuraf.icH and ciucHtionablo aasumptions but they am ; 

rar a comprchcnHivc presentation of the program is coneerned. The paper 

merits a well accepted contribution. ^ Cromwell 

Federal Crop IiiHuraneo Corporation 


A„.ric.n Poli^U. I.y Clmte L Dcring, Wnehington: Th. Brook- 

iiiRB luHlitulion. iflU- xb 280 pp. $3.00. 

oiisly immeniUH and (.ompU-x, uu-h 1 rlptermininc n satis- 

co„v<rMi...tly in ll.rn. 1.ro»d the 

fnolnry liiclliiia nt '''"'■‘'‘'’"1'? the rmnncial burden among 
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betvrfcftn hishwey ltari!9|5r»rlftli«n enVPi and c^itfijwUnK mcKlcft «f Irani- 
porUlion. The* prwnl vnhime waa wriU#-!! in rrpffrtriw Ui a rcqucfl by tho 
Cominifaitincf nf Public lU‘ad^ nf ihn Hlalcju I'liblir Unads Ailniinia- 

traUon addrwpd U» Ihr* ltm<>kinpt;^ InMilfilinn U» in<)(i(ul4* n atucly of the 
undcrljini; pririripleinarrnrditiKl^ii nhkii llicaluiiula til claU already cnikcled 
by Ibc »^Ul«-widp plannitiK »urv<?.va Irf* ciupUiyetl in ibo mdulion ol 

Ihc cmilmvencial f>rrtbleiii!( n| luKhway liunurinH ^^id AdiiiiuiMlrAljon. 

Mr. PcaritiR uliAorvc^ ibnt ihn o( luiblir rtiarln Ima nbvnyH been 

deemed In lie an menlial wrviceof RoYrrniriPiii. lie }iCalc,Bi iliai “ihn mudern 
raad ptanl In a mulUf>lc-|itir|rf<#4* Inrllily.*' acrviiift 'in nne dcKf^n nr niinlhor 
U) niiveaeem Ui land and liutldin^a; Ui fncilitate (he iiuiveuieiiLnf q;<irKlt( and 
people iirimarily RasnciHle^l rniniimiiUy lifr; l<i tmp|*ly llic aveniiOB of 
opUmuro inlcrcominuniiy ntobilily; and . . . bi ei^iordiVn llir. ndiiiinialralion 
of various metilial funcUona of Kovernnieiit." The aiillmr projKOtca Ui havo 
IhcroadsiD each sUlc rJaatiiried airing linen nf uac, willi liio r^i-cbUrcI "general 
purpoee” roada under Urn oxchiHivn iuriNUcIttMt nf ihn }<inie Agencini. Mo 
would a«ftign (he major (iiiAticial biirdrn of AUpjxirling llm geiiornl purposo 
roads lo motor vehicle uwjta under “a ayalem nf levies dt^igni'd in mensuro 
dlfrorentlal road oeciipancy as well na (he corI nf nn.v nddKinnnl phyiicAl 
faciliUcfl provided to meet Ihe rmiuirpinenlA of iinu^nnl hc-p nnd weight 
characlerislici-" Tho reuminitig roAda. which lie enys are Keiiernlly UHcd for 
coinmunily scrxiCR nnd land aecean puriKiiMrH, wniild bo ndiiiiiiiHleiTd and 
moitly financed by local unvU of goverhuient. 

Mr. Dcttriiig boliovM ihnl Pedcrnl pnrUdpnliuii in Dio rnnd iinigrnm 
should bo confined I .0 "Ihosc tyfien of aclivilies wliicb are i)i^t<igiied Ui Hcrvo 
brond national objeelivca." In order (o liclp liinil OinnetivilieHor Dm hVrlcrnl 
Oovornmont in the highway field, ho iirriiKowN to rei^rvc In Din hIaIch ox* 
elusive juTiwlietion over the ftdmmUiralion of the sjieeinl motor vpluclo user 
ohnrgoB. lie nlso cxiirosscH ilrong oppciNlinii to (he Ki>-eid)ed "piiblie. ulility 
method" of monnging the entire road plnnl na if it vvern a regulnled puldio 
utility competing nl nil poiiila with Die rmlrondn. 

In thii liniiled ipaco, tlicrc is opimrlmiily only lo siiggehl, by presenting 
ft few oxaraplca of bis views, Uiat the author )in« ideulilicd aiul llioughlfully 
ftnnlyzcd tho aniicnt isaues in highway puhlic jitjlicy, The hunk ia well or- 
ganized and conciacly written aiuI will repay close study i>y nil w'ho arc 
oouocrnod with highway problomB. 

lUi.rii Ii. Dkwky 

Washington, D. C. 


Th ilfarketwiD of Used AuiotnoMfea, by Theoilom M. Sinilli. (lolunibuH: 
Burcftu of IJuBinosa Reflcarch, Ohio Hlnlo University. 11)11. xv, ailO |ip. 
13.00. 

This book ccivora a larger field than ie auggeaUul by its lilln nnd is really a 
study of tho marketing of both now and used cam from tho bcginninR of 
automobilo produclion through tho year 10*10. Tlio renson for tho incUision 
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of new cftr ealcB informfition is that the two aubjccta avo virtu ally inaeparabls. 
Uflcd cars nro, in tho main, Bold by dealers in now cars, while used car prices 
and aalcB volume are directly and powerfully alTeated by now car prices and 
enlcH volume. 

A Krcftt amount of factual information in presonted, much of it in Bbatistical 
form, iiicludinR forty-llvo taldea and eleven charts. Tho author's comments 
and explanatiotiH arc lucid and intclliRcut. The book should bo a convenient 
Bourca of rofor(MiCG for related information, such as the origin and growth 
of the flalcH finanoo compauiefl, and various sidelights on tho motor vehicle 
mamifacturing IjUBincPfl. For inotanco, wo are told that tho National Used 
Cor Market licport for June 1015 Rave price information on 154 makes of 
goBolinc and Htcam curs and 14 makcR of electric cars, these being “only the 
better known makes." TIhh ih quite a contrast to conditions in 1941, when 
there wore only 12 manufacturers of passenger automobiles in tho United 
States. 

Tho book is not, ns iiiight bo supposed, a compendium of advice to dealers 
on how to soil used cars, but is rather nn historical treatise on how used cars 
have been sold, with diHCuaaion of tho practices used, and their results. How- 
ever, it would doijldlcsfl ho worthwhile for any erstwhile automobile dealers 
who expect again to lie iii that business, when it is restored to life after the 
war, to rend Dm book. 

Tho ftulonioi)ilc luiwinCHS diffors from all others in the following respects; 

(1) TJio now })rniluot is sold to tho piibllo only through “enfranchised" 
doalera; (2) tlmHO (loalcrn aro required to pay in full for their stoolc in trade 
bofora clolivery; (H) in Die majority of sales tho dealer has to accept used 
mercliniulisQ an pari payment of the price of tho goods sold; and (4) due to 
tho high unit jwice, the majority of buyers cannot raise enough money to pay 
in full at lime of purohnKC, but iniiHtIniy on instalments, or not at nil. 

TliCHO comlitidiiH produce, among others, the following results: (1) The 
mnnufnoturerH have tho power, which they have always used, more or less, 
to "coorco'' llic ilcnlci'H as to lucthodB of conducting their business; for tho 
manufncbiror can cancel the dealer’s franchise, and put him out of business; 

(2) the average donlor cannot exist without wholesalo and retail financing. 
Ho muHb burrow from n linanco company moat of the money needed to buy 
his now cars and ho nuiHt sell to a finance company the instalment contracts 
rcRiiiting from his relail sales; (3) salca competition between dealers centers 
about tlio trade-in alUnvance rather than the retail sales price; (4) the dealer 
almost always Iohoh mancy on the trade-in. Ho allows more for it than he can 
sell it fur. 

ft is heenUHO of theso conditions that many unique problems arise in tho 
retailing of milomobiles and especially of used automobiles. Mr. Smith's 
bo(»k dlKCUHKf’H all of th<!se probJcins in n highly intolligont manner. 

Milan V. Ayres 


Chicago 
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AmEIUCAN RTATtKtU'AL AHHdC'UtlON* 

Th Dcvclopmenl of Amencnn /nrftwlnw, jilanned and ctlilctl liy Jolni (,S. 

Glover amJ Willijim JI. c;(>riic|K Ynrk; Pronlico-IIiill, Tun., lou, 

.Nxviii, 1005 i)i>. $5-50 (iradc) atitl (jwhitfil). 

Tiiia rcviaed edUioji /ollowfl elowly i^Hnrrl in irw3. In Die 

main the cxftct conlnnl is rclnnuid exrejil for mnrlilirali'm.s Ui inciirjnirRUi 
jnorc recent data nnd ti» nnvcr new leRiulfllinn nffnetiiig indnHlr.Vj m-w nicllu 
odb of ijrodiicliou, and nnv\' pnnliiolH. Siniip, of ilie ilala, liowpvnr, rnniniii 
obHolcto or arc olhcrwjKO not fully aallwfanlory for iiioaHiiriuK pnmUliniia in 
tlic iiuluNtricB <ir elmuRow therein. Sponilirjilly, where rolinnne \m linen plannil 
on (lata for acaUerod yearH, ih« iiinnKurninenl fmiiucnliy reflnnlK tnniimrnry 
condiliotiB more largely lluui l»n^ie IremlH. Thm wnaknnKH emild have heeu 
overcome ijy a more narnful Bcleelion rd eoinimrnlile juTiinln or hy tlin inlrn- 
dueiion of cliartu to jircxcnt a nioro conijilntc pudurc in tlm nvailnlile H[mcc, 

AHhougli tlieauUiorarttnlcin Um jirofnce that '*lhn Pirecl of wnr rondilionR 
nhrofld and of unr own nalioimi drfpiiHOiirngrHmlmajiDllim) uiiiJuly oinjihn. 
BiiQcl/' they would liavo been more nearly cnrrenl to alaU*. llniL they have 
given almoflt no consideration In that phase. TIiih \h Iron even though the 
inotal, inachluc*tool, aircraft, power, clieinical, nm) shiplniihliiig inihiHlricR, 
covered in variouR cliaplera, wero vilnlly nITected long heforo tltc piihlication 
of this odition in tSc|)leinher 1011. 

Afiurvoy of prewar induHlriea. of counte, nmy provide n UHeful liaekgrnund 
for the Btudy of current prohhmm. Thia work rcinniiiN one of the hest niillco« 
tions of cosays for the lion-technical render on Itidiislriid ilevelnpincnl. Al- 
togothor it containB IlD clmplora on <1H imluatrie/i, plna an iiiithil rliaplcr on 
labor's contribution to American indualricH and n conriiKliiig ehapUir on 
trade associnliaiiN. Most of Urn chnjdcrH Imvc liecn prepared )>y executives 
in buBiiicKs GOncerns or trade aHKorialioiia. The cuntriliutionK arc of Itighly 
variablo quality. Oiving to tho npnraity of referenecH, the inteileclvially curi- 
ous reader will, no doubt, be left with n feeling IhathcliaH liecn given a liasty 
introduction without additional gnulnnce. if he cIiookOh to inve.Htignle, hu 
will hud that inniiy of the Htaieincnta are drawn from readily available 
nourccai llofcrcncca would aid nl«o in checking on inforiuiUimi, which in 
iiotahvays reliably presented. Hcvcral NunmiArjcHof IcgiNlation, for example, 
are misleading to the extent of cuiifuniiig j>roiH).u(ila with actual eiiactuientH, 
This doficicncy of references and directives to oulni(le Hoiircca is cminter- 
bnlanood to some extent by an iimiHunlly good index to Ibo material within 
tlio volume, 

Wii.imuT G. T'lin'x 

National Ucsourco.s IMaiminij; Hoard 
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AdaiiiH, CionrKf 1'., Jr. irnr/ir/ie Price 
Control. A»iJ»'rK‘o« Oiuti- 

cil (III Piihlir AITnir.^, Ul'1'2. x, Ifitt p|i. 
$3.00 (cImIIi), $2..'iU (pulUT). 

Arnorirnii I'lililir lIi'iilUi AKtidi'iitUniif 
Tlu! C!iihiinil(ri' mi l)i^ IlyRiriir iif 
UdllwiliK nf llu', llnuntug /ur I/rnlih. 
I,Biiriu*U’r, lN’iiii‘’ylvi\uui: 'riii'Sfii'iifri 
Pr(.‘Hs I'riiiliiiK (|iiiii|iniiy. Itlll. 221 
fip. si.im. 

ninrk, Jiiliii 11. /'nn'fy, /'afily, 
CambriilKP; Tin* Iturvnril ('xiniiitL- 
Iri' Dll I(.i'i*('uri'liiMlliDHiU'inl Si’ii'iin's. 
1013. xi, :i(i7 pii. 

IjlniHih'II, iJiiiifiM (.*. tiuirriifiifnt l‘n‘trr 

PrcMufr, Ni'is’ Yiirk; I'uliUr AlTniiH 
CDiniiiiiUcc, lu('. I'lililic Afliiita 
PHlii|iIilr‘H .Nd. IJ7. ill |iji. IlIrMtlK. 
llllM, Cliurlci* A. 0(irfufin;j 

/Ic/ifirliiu 111 Mii'l fShircH til 

ju'u. llnspni; Hrirviinl rmviTMty 
Gniiluiili' Hcliuiil nf liiiNMU'fH A«l« 
miiilwUiiUmi, lliircnM of 10- 

Ptiurrli. 1013. vi, U2 )i|i. 
llrftwiiiKl"'>< Aiiii. (Old lO-rR. IamIvii 

Vjiri K/n»i''(». Thr W'timctt (rnnlunfr^ 
of II ('oUrgi'ilf Srhmif i>f /(iiiiiintn. 
CliirnK'i; '1 ‘Iip riiivorhity of (Mii* 
CORO i'ri-K. 'riic St’liDiil tif 
KUidii'K ill tlm-itii'M AilmiiiiHiriittoii, 
Vul. XII, N'o. 3. I(M3. tx. (Ml td'- 
$L.I)U. 

Bncrlici. F. A., ii'-fi'-lcd l*.v 

KdH'jird H. PifrrlttffftiJ Trzo* Whi/lr- 
sale Fi’riint. Aii*>lin; ‘I'Im* I 'uivrr‘-ity 
of Ti'xu**, Mnri'toi of IVu'-um-n lO- 

Hiinridi. 1013. ilHO )i|i. J3 IKI. 

Dctui, Jiii'l, mid .liiiui-i’, )l. NViirri'ii. 
?’Ac /.iing-ttuii llrhmiirr uf <',»«(« in 
a f.Vidiii of Shiir, Slnrrit, 'I'lio 

llinvcr^ily of C'Iiuhko I'rc'**. 'I'lu! 
Hirlmol of Kii-'iio’i'N. i^'linJirM in lOisi- 
itCHri Adiiiiiiiidrulioii, Vol. XII. No. 
3. 1013. i\, iil ])|i. SI. on. 

Di'liiwiiri', I'liiviT'-ily of, Hrhumr ht- 


comctiMinlicn Compiled from fncomc 
7'4ti fur 1‘i.VJ, nwl iVSH. 

Newark: lodvf’ri'ily of IJctlawiirc, 
lliirfftii til Krohninin and IliminoHH 
HiwnrcJi, Voliiiiii' J, 1011. xliii, 107 
l»l». 

I'onI, lOiliiTt H., and riofirlricli, ICon- 
iii'lli. .Sinlr .S'n/jrrriJiinn of Local 
UnTOtHtuo. Ann Arlmr: llnlvarnily 
of MicInKaii. Hurcnu of f.Jovprn- 
iHCiil. 1U12. -U i)|i. U) rciila, 

Ford, UoIutIM., and Wiixinan, Alljorl, 
Ftuon/'inff (ittrcrnrncrtl in Michigan. 
Ann Arlmr: Knri'iui of (iovpriiiiioiil, 
l*iiiv(*ri<ity nf MicldKHii 

(ii»vi>rMi)]i'iiliil Shidii'H, Nr>. 0. lOJS. 
vi, 213 jip. $1.00. 

IYmoiiiiii, n. A. /ndiiflfri'fd ,S7n(iBfiC9, 
N»‘w A'ork: .lolin Wiley it Soiih, liic. 
11)12. ix, 17H pp. $3. Ml. 

(iHlIoivny, (!oof«o 1). F/rmnifij; 

in lAfl ffnilrd .S'folrJi, Now Ynrk’.Tho 
Twi-iilifih Oniiiry Fimd. 1012. xii 

l.OH j»ji. f>0 nodx. 

liaiill, I'idKiir II., mid (lomlnntii, 
('linrlcM H, 77ir f'oidrof nj r'»j!|ii»icr 
/frlnriifl. Ann Arlior; liiiivaraily of 
Mii'Iokuii. Htdioiil Ilf KiihIik'hk Ad- 
lllill^^l^||(0l||, Kiirciiii of iliiHineitK Ifc- 
xoarrli. 1013. 107 pp. Sl.fiO. 

Mnln-rier, (loiifrnid, (,‘uiiRioncr /lOifiil- 
mrrrf Credit and ffanmtaic. Fhicluw 
tinnn. New York: Niillmml llnri'imof 
la'oiioinir IteMciircIi, lim. 10-12. xix, 
2:iM i>p. 

UniK. lloln rl Miirruy. ridfinruiB 7’offil 
H'lir, N«'W York; (.Inlnudiiii llnivr^r- 
Hly Fre^'H. 11)13. 33 pp. 25 ronlH. 

Uuliii, (ii’orKi* N. A/orirforf/ Throry. 
I'liihtdi'lpliiii: 'I'tin IlliikiKlmi (iofn- 
pniiy. 1012. Xi, ill? ).p. SJ.-M). 

Ilni'iry, 11. W., iiiid MiUdiill, U. V. 
.S'fofft Confruf .(fi (frlnimi: ('iii- 

v(‘r«'ily of lIlhiuiH liiiri'im of l^i-onom- 


* Annual fr(...»lfl nnr| |.f«-«r'illin iSsiiMlifi r-.llfrlft} nl i^fiijlnr litlrrv.iln P/iifi \>m) 

(IhllnM (l"|il ll.l" I'M, N-ii,.’ I'fiim i.( li.ii.iil |i,l»-ir«l (<i !•! iO'Or,nii" r nl-'i lihi'li 'illilllf<l ‘I'llc’ '"U- 
IDIIU Ilf |.r|ii>(iri( |ii|Mlralc-.|,> n<p. (,..1 l-ulml. l•,■l llin nllr:ilhi|> iIt litiirr II i(irrr(i-<( Tn (lir li-ln 
B| nrllrlrs I,, riionil lilllAlr *>>.,/', mr l., l-n |,I||I|<I In llir /{< . .< il*- (iiIrr/iillliirKlIi. ifr .MuOi* 

/iii/(Mil( . / (*.« /,'■ i ii .'•‘Ml hit. il .S’ »■» I.'. II I'lii • . ('■il.iil.O'-n (miff, 7 nl'is- 

Of! ion t >'J th« -Irt'.jiiH'iJ » 1‘1’j • / 1. 7 )(*.■ T/( i / 1*.« .1 i-f .Irl'r'iru*. ft'i'l .‘'iml (it l, 

Wn JiiHffinl i/ .‘J’.fiOi' » i'aliOir. 
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AUEiacAH STATiKTirAN Akbociation- 


Ic and BuaincHfl Rcscurcli. BuBincKs 
Studios, No. 1. \M2. 2D pp. 

Kcrby, C. Edith, ji/onunl on lha Via 
0 / //is iSlaiidard Ciaisificalion ti/ 
CauiCi of /IJindnca*. New York: The 
Cominillec on Slntisticfl of the Blind, 
jointly HpoiiHorcd by tlio Amcrienii 
Foundation for the Blind and the 
Natioiiul Society for tho Prevention 
of DlindnePH, IDIO. v, 2(1 pp. 

Now York City, Board of Eduonlion. 
Forty-I'hinl Annuoi f/eport p/ tha 
fiupeniUendciU of iS'cAoo/s af City of 
New York, 372 pp. 

Nonrao, h'dwlji G. BeUccen /ln/r>»na/ic 
and Aidhori'farian l*Tite•^^t^k\nQ. 
Waaliington: Tlie Brooklugs Insti- 
tution. Cltnplcr I of tlic forllicomiiiR 
book Prict-Making (n a /Jemocrcay. 
1912. vii, 36 pp. 26 coiils. 

Free FrUcrpriae and £>uitfle 2 

FaiVe. IVtisliiiii^lon: Tlia BroukiiiKS 
inalitutlon. Chapter 11. 1942. vii, 
SO pp. 26 conle. 

Conipflltd'on on ilfel/iod and at 

OoqI. WashlnKton; Tlio UruokinK'* 
InetiluUon. Chapter III. 1042. vii, 
30 pp. 25 cents. 

7'Afl Projil Molivc (tnil “ilfaxi- 

vnm" /Veyi(«. WasliiiiKtuti: Tho 
Brookings laetltuUun, Chapter IV. 
10'12. vii, 30 pp. 25 conts. 

Free Jitderprisc, J^rico Ptdiep, 

and Bernocreicy. WaHliiiiglon; Thu 
Brookings Iiislitullun. Ciiaplor V. 
1042. vii, 34 pp. 26 cenU. 

- - Arena of Applicabilily of Lok- 

Price Policy. WnHliinglon: Tho 
Brookings InsliliUion. Chapter VI. 
1042. V, 61 pp. 26 cents. 

Oroliard, Jolin E, Zlesourccs for Vic- 
tory, Now York; Cohimhitt Univer- 
sity Press. 1042, 30 pp. 26 cents. 
Palmer, Gladys L. Tho Signijicanee of 
JSmploymejil Pallcrnt in IlouoehoUta 
for Labor Markol Analyaia. Philti- 
dolphia: Wiiarton Sciiool of Pinanco 
and Coinmoroo, UnivcrBlty of Penn- 
sylvanln, IndiiHtrinl Itoscarch Do- 
pnrtinont. Special Itoport No. 8. 
1042, 21 pp, 

Sohumaoher, F. C., and CiiapmAn, 
It, A. £amph'n(/ ilfc(/iods in Foraslrif 
and Rmgo Management. Durham; 
Duke Unlvovflity School of Forestry, 


BuUclin 7. 1942. 213 pp. $2.59 
(cin(h), $2,CKJ (pa|K*r). 

BimuUn, Anientoa. The Reanoniit lie- 
eortslrueliifn of lAthunrtin After IQIS. 
Now York; Columbia UtiivcrBily 
PreBH. 1042, xiii, 14K pp. 41.60. 

Hpcrinl LilirariCH AHsoi’inlirut. I/nifrd 
•SVnrea ffoi'crrirnfol /'crfedir /'wMi'cn- 
(loiiA. New York; Spprinl Bibrariiifi 
AKsoriation. Ciiinpiled liy tlir Wanh- 
iiigloii, D. C., Cliapter. 1942, v, 87 

p|i, 12.00. 

•Hjicngler, .1. French I'rctkcea- 

aors of ^IfdliAua. Diirliain: Duke 
Univomity I’rrB-H, 1012. ix, 308 pp, 
$4.60. 

Slciii, Emanuel, and Bnrkiiian, Jules, 
EdilorH. IVnr Keonomica. Now York; 
Farrar <fe Uinclmrl, Ine. 1042. x, 
601 pp. 

Wnld, Ai)ralmm. fin the f’n’ncfpfcj 0 / 
iStatiatical Inference. Nolro Datnc; 
llnivci^ity of Noire Dnme. 1042. 
47 pp. 

W. K. Kellogg Foundnlion. The First 
Bteven Yenra, HfSOAim. Bnttlo 
Creek, Mielngiut. 1012. 217 |>p. 

(Foi'eriunenl Puhliealions 

Department of AgriiMilLurr!. Fnrni- 
Mortgngo Credit Fneiiilics iu the 
United Ftnln. MiKrellnuMiUH I’llbtl- 
ention No. 478. JU12. vii, 292 pp. 
5r> eenls. 

An Ohjcctive Method of Fnm- 

pliug )\'hc<il Fields to Fatimnic Pro- 
duction awl Quality of IVAcnf, liy 
Arnohi J. King, Dale E. Mi'Curty, 
and Miles Mel’cek. Terliniriil Bulln- 
lin No, 314. 1042. 87 pp. 10 rentH. 

The Bureaii of Home. ICctmom- 

iea (in enoperalion witlt llio Work 
I’rojccls AdminiHlraUtuO. Consumer 
PureluiHcs Study, Urlnm nml Vilingo 
BericH, Family /Jipcndtfnrcfl for 
Clothing, Fivo llegionn. MiHOclInnc- 
ouH Publieulion No. 422. iii. 320 pp. 
36 cents. 

~~ A'finuYv /ixpendilurcH for Per- 
sonal Care, (lifts, Fchctcd Taxes, awl 
Muccllnncoua Ileum, Five Itcgion/i, 
Misecllnneuus Pul)liealiiiii No. 466. 
lii, 113 p]), 20 roiitH, 

Family J''xpcwlUurc8 for ffona- 

171(7 nnd IlouachoUl Operation, Z‘'iiio 
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.PUflWCATia.Vfl llKCKJVBrJ 

Uegiom- M(Hr(‘ll»nr‘iiUK I'liUlirnUon 
No. 457. V, 201 pp. 25 rpiit», 

ffamiln luMfnt nn*l Kxpfniii- 

lurM, fiouthcnU Ucginn. I’nrl I, 
Family Intfurnt*. MifirpllniioMHit Ptili- 
liCBlion No. 402. v. 203 pp. 25 ri-iilj*. 

— ChnnffF* in Annejn nnd Linhili- 
O'ea of Fnmilicfl, Hue. Ilrgionn. Min- 
cclIatmotiH I'lililic-niiun No. 404. v, 
220 pp. 25 rpiU«, 

— F»mifj/ Incamf nud Htpcndi- 

furcfl, Fit'« Hrgixtm. Ttirt 2, Ftiinilj' 
Kxp<oolilorp/'. I'lilj- 

ItCnliiOi Nt». 40.5. v, TtOO pp. 0.5 n-nH. 

DopnrLntPliir nf ItnrPnii nf 

llic CpiihUh, li> fAr /Inlfi* 

iHore f’lly on*/ the lUp^triri if (‘alum- 
bid /rills; /f/40. 1012. 33 pp. 

— - — llurf'uu n{ I'nrrign unit lOinirti* 
tic Com fUf rr<'. 7>rfi/rT rtrr</ l‘fnff6‘ 
flown/ Aixnnr.m\it>*is nf Ihc 
•S'«i/cji< )>>' C. J. JiMlkui^. tiuliiHlrial 
Hcrlcx No. 3. IUI2. vi, 321 pp. 70 
CRIltM. 

Federal Di’pohil liiHiirann* (^MriHirA' 
tji,lU. orii/ /.{4piili(t>« ••/ffpcrtiU 

ing fnenrtd tianha, IhfKtnhr.r .ii, 
H<’irort ,N<f. Me. I(l{2. n.5|ip. 
Nflllojiiil Arrliivr*. Srftuth AnunnI 
llepurl of thr .lrrht't|*( /./ fhr I'nilrd 
I!i]0 l.ojl. I'lililie-altiiii N«». 

20. 1012. vil. 05 pp. 

Nntiounl UcM«tiri-i<.4 I'UuiitiiA fOmrii. 
Nud'iimi/ //cJrlMpiociif Ur.» 

pari fur IU4^. 1012. 227 Pi<. .55 rr-Mt't. 
— — ~ ’ r^iir I’uhlir Work.t A'/prriVnr'A 
Juiit! mil. SKi pp. 10 tooilH. 
UlJimrllili'Ilt of Sliih'. I'rorr/dinga of 
lllC y.iuhth .'linfrmiii .SVtrnliJjr (*on- 
(jrcjs. llrlil III Wii.Hliiiinl'Oi May 10- 

IHj 1010. Viiiiiiiio I U'.ii^ii‘'li t'.'ili- 
tiori). (iritmiiioOiMii, At (ivkm ■<, 
Ititiorin, iiritl 1 Irli'Kolitm't. .5.'I0 pp. 
Alalmiiia Sinlo lloiir<l of llr'riltlt. lie- 
port UthllMig In Ihc lirgiifruliou of 
liirlha, .‘'lilPnrlhfl, Dcitbn, Murringm 
diol Mivnrrn in llii' .StiiM* tti .MiiIhiiiiil 
for l)ii‘ Vi'iir Fioliiii^ 31'>l 
lUlO. .MoiilK'iiiiorv. ion. t'lxviil. 
301 p|i. 

'IVnmwfi' JAfKirtinout I'liMlf 

Ill'liUh. .4 liuu 'ii lltillrliti *»/ Moahidll’/ 

iS'OllfiilicJl 'l'r/ifir«flrr Nifilivillo. 

1012. 51 j.)!, 

Advl<rti^ill^ Ki'rvii-o (liiilil, 'I'ln-. IhniU! 


Propaganda, A lU'pnrt prepared by 
MaftS'ObfMsrvftlion for the AdverliH- 
IngHervieo Guild. I^uuhm: Tho Ad- 
vertlwfiK Hcrvice Guild. Change, No. 
2. 1012. V(, 73 pp. One aliilirnf;. 
Hrilinh Iitformalion HrTvkrrt. The 
Taxation of Wrckl}/ Wage Snrners, 
l/iiiflnii: lliH MBje;-l.y'n Stnlionery 
Uflire, I’refeiite.d to Farliauif'iit by 
Ilia Finaiirial .‘lf!rrrlary In llK'TrPiMi* 
ury by C^riitiiiniui nf Hik MajcHly. 
1012. lOpp. 3d. imt. 
noiMR of Cirninirrnrf. Firet lieporCjrorn 
ihr. SfUrl f‘o}nmUlrr on Ntiliim/il fix- 
prndilurp, [.nndiiii: Hik Mujenty'a 
Klnlionrry OHiri!, 1012. IK pp. 0 d. 
mpI. 

Iltirrao da SUliHlbpia do I'lKlnndn. 
iMnumot J htandi, Hceni»rmcni dc la 
I'opuhUon f/c Vhlaudc. Keylcjavfk: 
I'reitlHi) I IlikiNpreiiUonirljiiiiid Clii- 
leiilmrM. ]IuK>^l(>’T»]iir l»lniidA 02. 
1037. ir,U pp. .1 kr5miP. 

• - Af/u'wj^inlojiniiipnr, AcfO’am au 

/Womrif lifH7. llaykjavlk. lliiRa* 
^kyr^lur tKluiidvi 00. lOdH. 37 p|i. 1 
krdiin. 

Mxitin/ji'ldafikirehir, J^lnl ei 
Momrmenl dc lo Poimlnlion lUBt- 
lii.iB. lU-ykjavlk. llnftMkyrnUir Ih- 
IniiiU UO. 103H. 00 |i)i. 2 kr^inir. 

• - /li}niidfir*ll.jTsfur, iS’lrih'sHVpio do 

V Agrkuiturr. r-n Ib'ykiiivlk 

IfiiK<'kyr4<bir [‘IiuiiIm 100. KJtll. 01 
pp. i kribiu 50 luirtir. 

- rc'Wiifiiirftjrflliir, tiinlinlitftfe 

dn Cinmnrrcf! rn Pf.iH. 10‘ykjnvlk. 
IhiK'^kyrdur I^-IjuuIh 107. lUJl. 

130 pp. 2 kr/ntur i>k 50 iiuriir. 

• • - • FrisGskyrslur og //Itimu’ndd, 
.''Wlii'lie/iio df In I'Srhr, dr frj rlins«c 
(III /7uM/?ir.i cl tic /'Mi.^rlltric t»i 
Hcykjiivfk. Ilun'tkyr.-lur It'luiulH 100. 
mil. 5-1 pp. 2 kr5imr. 

H(>piililini niiiiiiiiii'iLiuii I)iriM:(’i5ii CSe- 
end tb* K>'tndf‘tMi'n Niicuimd. /Irirr- 

ariu yrradhlieinli'lii Hfjiiihlioi Ifamt- 
tiimHO. ('(tiibirl Triijilln. 1012. 2 
V'dmiH'ti H51 pp. (Vii). \), HHIJ pji. 
(Vul, 11). 

Miiii'-li'rbi tb' 'Iridnij'’, Miri'i-fii'iii Gt;- 
iierid lb’ F .4 tunirin /’.‘.'iMdlii- 

llfd di' /'.'nptiibi. (FiImIum lluiiMlikl). 

Miidiid. mil. Nvi, 521 pp. 
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Dotno. 1011. i!t. 406 pp. 
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C;OST OF LIVING INDEXES IN WARTIME 

llT Kaitu M. ^Vn,?JAM«, Fhahorh U. Kick and Emm, I). Scubu. 
tL iS\ Riircaij of Labor 

T iik coht ok i.iviNti htiitisiinan is nlwayn in ii diflicult NiUidtion in iv 
ixirioil wlif'ii rf)HHurnrrK' )>uyii)f( w changing rapidly. Tho tlinory 
of a rosb of living iiulrx is tlmt it innoHuriM changes through time in tlio 
cost of the. goods and sorvices cuKloinnrily purehaHod by a given group, 
inagivun pnrind, always pricing goods of the Name qualily. Changes in 
coiiHuiTUT buying in 1012 jirc occurring much more rapidly tlian in the 
192 {J'b and lO'Hl's, liuL many of llic problems faced iiy Ihe Ktatifllician 
at the present linu! are similar lo Ihfwo met over llie last two (Iccadoa. 
In wartinic, liowcvcr, it Is alwnys more, diflicult than in pnnoo time for 
coat <jf living statihlielanH lo mind their p's nml (|*h. 

In Ihr! lallrr half nf the 1020 *m, Mr. Klholbert Stewart wlio wfw llion 
Commissioner of Labor .Sbifistics began to make plium for a new Rtudy 
of conflumptiun patlvi ns on the ground lliat conmimplion habits had 
changed ronslderaldy sinrn 1917 19 (Die period Lo wlilelt Iho wciglila 
for the Hurcau’s cost of living imlex applied). The fundfl were not made 
available, however, until and it wiw only then that the basic 
survey was begun wlilcli made It possible lo lake full nceount in Iho 
Bureau of Lalior HlulisUcs* cost of living iiub^x of the. clrnnKCH in con- 
sum]»li(in haiiits siiiee 1019. 

It has lieen e.xplained I'Newhere (see Hurenu of Lnbor iStaliHties* 
Bulletin GOU) (hat the aetual romputalum of llie. index did peiTorco 
lake aeeount of many ehange.H in eonsiiiner pnreliii.sc^s from 1910 lo 
1035. A numiier of the goods ineludod in llio index, wlien it wan fimt 
calcuiuted, entiri'ly (lisajipeared from the market long before 1035. 
Higli buUcju shoes wm-e Hureri-ded iiy oxforils; ])ajan\a.s rejdac.cd night- 
shirts; dining room suites rep)a<‘e<I dining table, bulTid. and elntii'H sold 
floparately. It would Imvi* beim impossible lo prneeed \vil!\ the ruleula- 
tion of tiie index if ninny sueh MiitsUtuliuiiK Imd not been made. 

AfbT the iJureau's study <»f the ex[ieM<lilureH of wage (nirmu’S /o»d 
clerical workers was made in tflild 30, a m*,w set of weiglds was lire- 
pared for each of llm eity indexe.s wliieh are inclmhid in the Bureau’.s 
indo.x for the large (dliiw of iho UniKsI .States. Tlie.Ho mnv >veiglils wore 
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linked witK old woiglilfl fw of March 1035, and a new Horiew compuLcd 
witli new weightR from that date. 

The num))cr of goods and acrvicM covered in the lUircnii'a new index 
whiclilind never heforo heeu included in (h«co«lof living imiex )>roviclea 
ft rough indicnlinn of the changoH which occurred iti the iMirchaHCH of 
svftgo eamerfl and clerical umrkera in Dm Unilcd Htalca hDlwccn Die two 
perioda to wiiicli Die woighla for Ihe Uiirciui'H index Jipply, 1917-19 
and 193d- 30. The moHl im)>orUvnt of iho ntldilionK are rw follow'H; 
Automohilca, avitomohile ropairn, giuwdine, motor cdl, tircM and tiihea, 
automobile licenses and Uxcn, nulomohile inHUraiirc, electric rcfrlgcra- 
Lora, gaa refrigerators, washing inachineH, vocumn cli*iuu?rs, rndioH, 
electric light bulba, folL-base floor coveringa, living room suiUw, railroad 
ffti'e, silk and rnyon yard goods, certain fresli fruits and green vegc> 
tahicfl. In addition variouB servicea were included for Die first time; 
hospital room, fiurgcon'a fees for appendectomy and lonsillcelojny, 
domosUc service, beauty shop services, and dry cleaning. 

In the (aat few months, some goodn timt Americans liavc cvistomarily 
purchased for the lost Ifi or 20 ycara have suddenly (lisappcnrcd from 
the markol for the duration; Hcrious sliorlages )m^'o developed in oor- 
tnin staple goods, and some of Diese like sugar urn now lieing rationed ; 
important quality cliangcs have appeared in oDier goods. As the jiro- 
duotlon machlaoiy of the country is couvcrlcd to war purposes, tlio 
goods and services produced for consumerw arc undergoing moro drastic 
changes in the course of a single year than occurred In tho enlirn period 
from 1919 to 1036— but in tlvc oppOHilc ilircelion, If an index liad been 
computed to show changes in ilic plane of living nf the iieoplo of the 
countiy, it would have sliown a sliarp increase in 10-11, and would bo 
showing n ehni-p decline in 1942. But an index of Die actual piano of 
living ia quite different from an index of the cost of living. 

The drastic chnngca which have occurred in the supply of consiimcra' 
goods available to civilians since December 10-10 liave made ncce.waiy 
a number of changes in tho computation of Die Bureau of Labor Sla- 
tisticB^ cost of living index. These changes have occuvred ko rapidly 
that it has frequently been ncccsBaiy to make eliangcs without an 
adequate statistical base'lfc hiw not been possible, nor would it have 
boon dosiiublo, as it was when Dio Bureau produced a now cost of 
living index as of March 1935, to link in a new bill of goods and Hcrviccs 
at one clato. Adjustinonts in the index to Die now eonditionR, tlvorefoi'o, 
have been made currently. 

An alLornativc procedure would have boon to hold constant tho 
price of the goods no longer available and to make no change in the 
weighting of the index, regardless of whethov goods are available. If 
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this procedure iuid Iktu iidujiled, it would Imve hnen pOFsible to in- 
validute tlioooHlof living jihU-x rw n tool ffiradiustiiig wiigea to cluiiiges 
in living cosla on tho gro\iud that it had lost its counectirm with renlity, 
that it »o longer measured the rosl of goods noluiilly uvailablfl. 

lialioning Under the first major rationing order wJiich 

npi)lied to eiviliiiUH in the United Slater, new aulmnohiles were with- 
drawn from llie market for an inileOiiile iieriod. Tin; Keeond order pro- 
vided tlmtsiK'ehd jierirUKsion would he re.(|uired to jniri'luiHO nmv tires 
and tvihf^H ninl that iierniis^ion would ho granted t,mly in exeeplional 
eases. In .lununry, 11)42, ttmirdiiigly, Hureau of Ltihor HttLlistieH 
adjusted its cost of living index to thwHitmitiou. Now automoluleM nud 
now liroH were dro|»piMl from llio index. Used Aulomolnles and used, 
rccftijpcd, and rt-lrcioUxl tires w<-re added, with weights reprcHeuting 
llic hcHt aviulivlile f*sliii\uloH of the limited exttuit to wliioli Uiey wero 
being pure)»«Ki‘il by wage i'«rniT« In January nri<l February. The rela- 
tive imjiorlaneo of antomobilo repairn and puhlie, tri\UH))orlation costs 
was increased in eomimtiug tho index. Judging from reports from Lho 
Bureau's held agents, a smaller amount of inmiey was being sjient by 
the moderahi-iuroiue urban faniilicH early in 1042 for truiin)>ortiition 
of all tyjje.s, llinJi hud Ix'en spent formerly. Aeeordingly, llui relallvo 
Imporlniieo of IrauspoFtation eosls was reduerxl from 29 to 2.S jier cent 
of the misreHaneouH intlex, and from 8 per rent to about 6 per cent of 
ail living rosls. Tli(! aggregate eiwL of the elimlrmlet.) goofls was Imns- 
ferred front lh<' (raiisporlalion group to (Ik? group of unnlloeated itema 
for whieli it is assinued prieea nvive. wUh the. aggregate of eoHts for all 
goods nud H?‘rvie(‘« prieeil ft>r Ihi? index. ']'}»? relative Irnimrlnneo of 
the other groups of g<ind.H and serviees included in llu3 iniseelluiuiouH 
index, tlierefore, was inerensed sliglilly. 

With further ratiuuing orders, priees of nil liir-s wort; dropped from 
tlus index in April. In May, in the area wlnwe. giisoline was rationed, 
autonn)biles were dropped entirely mid drastir cuts made in the woighla 
for gtisolim; and moltu' oil. In IIm* areas wlnux* gasoline. wa« not ra- 
tioned, the, weight for nutoniohiie.s wa.s cut in half and for ga.soliue aiul 
motor oil, eut »me-l)iirfl. In November, wlien gasoline ralirming will )>o 
universal throughout the <’<nnilry, u furllier adjuHtmcaiL in transpen ta- 
lioii weights will lake pliu-e. 

Tin; relative jmp?»rliuiee of the several lraus{)orluUon ett.sts to inutl- 
cralO'incoino workers in large eiliew, n.s it h«.s changed in the eompjita- 
tinn of Mil'- eimt of living hnlex, is sliowu in 'ruble f, 

Dimppffir/iuvr oj {pxftlH. As Hlriking, perhaps, as (he idiauges in con- 
sumer buying n'sulling from actual ratUiuiug <irderH have. Iie.en the. 
changes in purchnsing Imbita caused by the diHiippuaramns of articles 
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the index of u coiiHidrriiide dp^rco of iw?rurnry in ilio coiiiiiaruvon of 
prices on identical artielfw from monlli to rnonlli. 

Wliere changra in tpialily arc an cnnrcalcd Llmt the Dgenl« cannot 
detect them, it Ims never (K’ea |Kj»wihle to make any allnwanctei for 
quality clmngcfl, and will not Ik*. |Kmsil»h* until jirogminK of quality 
labeling arc developed and put into prnrlin*. 

Scientific trwlingof ronKumerK* gr««I« fordiiraliillly nml fore/Tieicncy 
in performing the KcrviecK for whirh Uiey nn* intenrled \h mIiII in itn 
infancy. I’crformnnre U-«la have Ik*<’Ii ilr'Vp|n[KHi by the l’i*ilnriil gf)vern- 
mciit jji order to improve iU pureliaaing proreilurew, nml in order to 
ndminiftter the lurifi or acU< itileiubKl to proUieJ the eoiiMumer, or to 
improve trade practieca. OLber perftirniaiieo le^U liivvi* been worked out 
by industrial ongincerfl working for inunnfnelurerH or di«lribulorH. In 
aomo caaca IhcBC incluslry IcaU have Ik^pii reviewcii liy llie acieiiliGo 
aocictioB concerned and i)y Uio Amerleati BiandardH AKHocinlioii, and 
have become standard practice; in other nn for c‘X«inplu tUo teat 
of heat conductivity for tcxlilca, no Uwt inelhod ban roeeived tlio final 
approvol of any aclciiLifio group. Aa far n« tlic i)rc*Kent writem havts 
been ablo to aacertain, no attcmpla lmv(5 been made to prc'pnre men.a- 
urea of efficiency for cJilTcrcnt typcH of coimumerrt' gooilK wlileh would 
combine acvoral different physical mcnaurctnonta. We have found no 
Btatisticnl compariaon of the aorviccabillly, for exunqde. of a Hpeeifiod 
overcoating made of cotton and reprocc««nd wool with a Hpecifierl over- 
coating made entirely of nc\S’ wool. The textile eliemiat ran Htjpply teat 
roflulta on lOBistanco to abrasion, brcaldng-«lrength, and bent conduc- 
tivity, although the last-named test in not ku well KluiKlurdixed as the 
others. No one has, however, attempted to work out a formula fr>r 
weighting the results of tlicac tests into figurcH wliich can lie UKcd to 
compare the relative efTiciency of the two lextilca from 11 k 5 point of 
view of consumer use. 

Today the problem is more acute limn ever before. The Bureau's 
agents must watch not only for quality changes, but also for the clmngca 
in sizes and package weights which nro reported to Jmvo boon made 
since price controls have been imposed. For example, llie Bureau’s 
agents noted in 1041 in some stores that a box of corn flakes, priced Llic 
same as previously, was marked as containing 0 ounces, whore it 
formerly held 8 ounces. This change appeared in tho index of food costs 
08 an increase in the price of a half-pound of corn flnkes. 

Tho Bureau follows tho policy of continually developing new speci- 
fications, as goods formerly purchased nro no longer on tho market. 
In pricing for the September, 1042, index, over 100 new Bpocifications 
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wcro used, for (•xunipl«, (?rftd<ff{ of rayou fitockings aucI one grade of 
cotton aiiklc'ks. Iimlnjoliojw to iJic field agents on tlic use of these spec- 
ificfllions, and tlio Hj)iTiOpalionH for one grade of rayon stockings 
/oIIowh; 

Rayon hnnier}/. Hiifiipry mnitiifncliirprs Imvp lippn nonjujllr.tl »fl rexArdfl 
NpnririrAlioiiA. f'nlOtit rchifurmnciilfl in Ihn Itio, lirri, fw4d and wpll 
arc heing nprd wlirn (lie yarn ia nvnilalilu lipcauac it in morn dundde. Via^ 
rose yani )i«a liern /ijirpinril fe»r meJi item. The iiae n( arrtalts raynii in Juiao 
ja Hlill in tin; rxjirriiiieulfd Hinge liiil wdl iindmlily beciunc more itnpnrUnt 
In llm fiUnre. 

llriao, rnyoii, MKI ilenieri 45 gauge. FAIIllK!: VlaenNo. raynii, iilgli IwUL; 
Iififl, fM»le nml (nn reinfnreed »'iOi rnllon, JAW denier rayon Hclt. C.'ON- 
STUCt'THiN' ANtI KTV1*11^(5: Kiill faHliioned, idnin knit wolt with 
mil tdo|>, full riinmeil, n«ii more. Uinn r> finro nnrrowliiga. 

(Prices are uldnined Keparnlely for hruiulH widely ndvcrliKed l)y manu- 
facturers, aiul lirunds lint udverliHed nr adverlmcd Incuily only liy (lin- 
Iriliutor nr mmiufaeturer.) 

PigureK on iiiiti Hliijiriieidn of liomery, redailerH’ re])ortH, ruul tlio ol> 
scrvatloiiH of the Hareau’M field agerda Indieiiled that stoeks of silk 
stockings in retail stores wen* rumiing low. On lliat nreoinit Dio welgliL 
on silksloi'klngs in llie llnreuuVHi'iilemlier index wan redueed hy Iwo- 
IhirdH, iumI ruynii sloi’kingrt and eolloii socks were, linked into llni index. 
The weigltU for ruyim htnckingK and coUoji soekH were isliinuleil from 
the luUst figures on mill Hliipnn iaa. 

The com|iuiiitinii of (lie rent index, ngiim, ]inivides mucli Ihe. sumn 
thooreliciil iirnldeins. NVw dweltiiign muHt In; linked inUi (lie. index, 
when dwellings fniinerly prhed are im longer inhahited, or liave de- 
tOriornU'il in (|uality. However, where deerease.n )»avo in-einTcd in fa- 
cililieH iiviiihdile, with no eliaiige m money rent paid, an increase in 
rent is recorded. 

In the pa.^1, all rental <|UolalionH olitained liy llm Uureau for in- 
clu.sioii ill the index were olituined from rental ugeneies. At Hie pre.simL 
lime, liowi'ViT, nmny iimiierly owners are wiOidrawing rental projier- 
licafrom rental inimugeineiit ugeneies, ko that a siimiih; hased on rental 
manngeiiient agemm-s woidd no longer he represeiiiutivi;. In mldilion, 
there Is some evidenee that privati* owners wlin liaadlo lladr own 
properties are ie»( complying as fully willi tin' n-ilings j‘.‘<tal)lis)n‘d hy 
the OVA liM the real estate ageiirieH \vli<» amki' a n-gular linniiiess of 
rimlal managenieiil . ileginniiig with Septeinher, H)12, a Hum]ile of 
rent (inotulhiiiri olitiiined from (eiianls were ntlli'i'lcd in Id of llu^ 114 
cities, and after a pitiod of I’Xperinieiitatiftn, were iiielnded in llie 
index, in jilaec. of the reports from niaiiugenienl eoinpnnieM. 
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Taxes in Uic index. ICxciflc and naloi laxtjfl levied direetly upon Ihe 
price of goodfl and acrvicca aold to consumcra Jiave nlwaya Ijcen in- 
cluded, in tlio computAtion of the Bureau's C(»fit of living index, na a 
part of that cost. Taxes applieftble at rcleil are included Ijy adding tlio 
amount of Ux to the rnlnil price of cnnli roninindiLy in the index on 
which Buell Inxcfl liftA’o iicen impoHcd. lixciae taxes IcA iecl at llie. manu- 
faclurcrfl' level arc automaticDlly incUirled in the price nlilnined for 
incluflion in the index, to the extent llial those taxes nre jmwied mi to 
the consumer, since the nrticlc in priced in retail Ktorcs. 

Tho ox tent of the price rise due to excise luxes, ns dislinRuished from 
the extent due to otiicr cuukoh, can he dclcrminexl, ami has heeii imh- 
liahed, on RQvcml occasionH.* Tliis procedure is the smne ns that fol- 
lowed {or the Uritish Index. In the July, 1912, issue of the Ministry 
oj Labour Gazelle (p. HI), there nppc&ra the following Btatement; 

Tbes rlac of iB pulnU eluco Llic beginning nf Beplcmber, 1030, is c(|uivslcnt 
lo uhaul 20 per cent. Of lUcftO >16 pciiuU, about 4 poinla rn))rCBenl the cITccl 
of lha Incroiisoa, elnco lli&l Uutc. in ibo Uxea on sugar, tubarco, nrul cigs- 
TQltCB, and inatchoa; and approximately 0 points nro dun (o iticrnaeas 
roBultIng from Ibo Purebnso Tax, 

Insofar os taxes on real osUitc nro reficeicd in higher rental cofitSi 
these taxes, toe, serve to incrciuio Die cost of living, os /nensured )>y Die 
Burcau'B index. Income taxes, on Uio other hand, lire considered os do- 
duotiona from income and not ns current expendiluro. 

The amount of Live tax Lo modcratc-incofnn fumilirn can, of course, ho 
readily computed. In Sweden, thw w done, and the change in tho 
amount of tlvo income tax paid by families eoveriid by tho co.^t of 
living index is publiahcd. In addition, tho total cost of living imicx in 
Sweden, unlike that compvitcd for tlii« country, inclutlcs the income 
tax. 


WARTIME ADJUSTMENTS IN TUB COST OF blViNQ INDEXES OP 
CANADA, GREAT imiTAIN, AND SWEDEN 

The Dominion Bureau of SialisticH lina, n« yet, announced no change 
with regard to tho computation of the Canadian cost of living index, 
and it may, therefore, bo inferred tliat lIvIh index reflv:clH the (luality 
changes in the pre-war plane of living. Few durahle goods are priced 
for inclusion in tho Canadian index so Dint it is unlikely thnl war time 

' OQU>l>er IS, 1041) roporv ni.B #14180 ”Cli«iiKc«lu Ootlof I.lvlng In jArRe 
‘Tho aoni of gocxln puralmaotl Uy wnge wriion nnd lowbr-MtlArled wotkcia In Iftriie dHIm liiort'AniKl 
1,2 Por ooiil (rom nil(l*Bo)itanil)or lo mtd-Oolober. Advnncm In reiiU mid In prkefl u( l<H>d, clolliinK. 
nuloznobilea. nnd corlnln lioiuofurnliili[fiX4irMUt<«dln anlnoroAio of nlioiil 1.0 (Mr oonl avei'dio moriUi, 
RxoIbo Inias levied by iboIlovDnue Aoiof 1041 nvuiod il\e(utiboT InoreiiEnol About Q, 2 par oenl.' 
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clmnRCH in would have had iw mucli ofTcct on the move- 

ment of lliin index fiH on tlint of llip IJniled Slatrw index, 

One eJjnnge in iitdiry wafi minoiuieod willi Urn puhlicnitioii of the 
July indiix rcRardiriK dircrl fuxc*«. Formerly, iIu'kc Iiixch liud been 
included in the index luit in aecordaiien willi the OnloMii-f'ouueil 
r, CJ. G210, till! ]>rireH of eiKtirellew nntl tobuceo UMOfl in eomjniUnR Urn 
oflieinl index do mil iuelude Inxi's iin])nH'd on June 24, 1042, under llm 
fipceinl Uevenm* v\et. An index eoinimrahle with Hie former index, 
including the Inx, iw aHH roinfMiled, loRctlier with the new itirlex. 

Tin; Ministry of bnliour whirh eompileH the ofRcinI eost of living in- 
dex for Greril Ilriluin, <l<'.sfriiH*H llm index^ m representing oluvngeH in 
llio cost of the ftvernge Urilif*h workinnii'H plane of living in 1014. 

TJ»e InlerinUionnl Lnlnnir Offiee iniiki'x the folliming eoininent on 
tlii« iiroecdure, in emninUing the llriilsh food eo«t index In wnrtime.* 

It in «‘hvin\ifl, ihpo'fnro, llinl ft|mrt from whiilever chnnRCJi occurrcil iie- 
twi^cn lUM liiut tlin iiroisuil wnr in the eoinpoHiln roinmruUty ceuHumcil 
by Ihc av(!w«c wnrkifiK-dfom fnmily, llm (llriUHh) index Ih unroUnlilc hb 
A ll lielex Ilf ihe popI of food to Ihc AvcrnRc fiiinUy in wiir lime. UnliotiiiiK 
hns cnnniilcovlily nllernl llie kiinlH nml nmounln of RnmlH IioukIiI liy Iho 
|ico)ilc. C.Sciods nre im Ioiirit avnilniilo In (he pniiie rimuitilies ah iipfiiro 
(he wnr, aikI llie Pont o( living in war lime in the enpt of Imyiiig ii lUITcrciiL 
cciIlcPlimi of gotulH from ihnl tooiKhl previmiHly. 

The liuh'.x Iiuk licen erilieiw'd from two pnitil.s of view: (1) on the 
ground that Hie inemiM* in the uvernge. household expenditure tm many 
of the ileins iiieludeil in ilte index could not hiis'e been ko lavgi' as llio. 
ruiu ill Ihi* ind(*x, since, rntiniiing Inus reduced the uinountof food and 
dolhiiig nvnihdile; (2) on Lite gionnd (hill Dm iinlex exelmie.s a number 
of rnwcelhmcous foods Hldrh liavi^ riwn in price more Ihtin lho.se in- 
cluded in the indc.x. 'riicse (wo crifieiKiim, liolh of whicli have Rome 
validity, have heeii regarded by llie llritmh government lus muUudly 
canrclling out. 

No inforiiniliou nl pref-i-nt in available lo ilie writer.s on the pro- 
cedures uKcd in iniroducing new Ij’pi'.s of lixxliic.s, ch>lliing, end liou.se- 
furnwhing.s into (lie Itrilisb eosl of living index. It Ih known lluit 0r> 
per cent of Ibilisli chilliing is now produred uis-ording to standard 
Bpccificalions in “ulilily imnlels," iiiul Ibe index now ineviudily follow, s 
the cost of Millie of tlie.O' IlliidelH. 

■ 'llix nin li;i'r.| >11 init'ln III I'llM nii'l UKIH * 1 1 «< Mihlnlr)' >'f l-niv'iiir ninilp n A'uity 

of llifl i.f jiae*’ f 9 f<.rf» ni:i| |.i»rr talarlwl wr.fkrfii Id I'l.lir ,1*1 {i,r ifm [iitfl" <•! tf\hiiiK 

ihew HpIsliO, I'tjl l.l'l Jil l /' JJil'M*.! Jl.r rm >«'"]» t'V ilip rnjlana (Irrlnir'J n nr lui I Iriiiindy ninl 
Uin llllirly III ■("■'.hO In ) I'KI>iiI'I M a imtll uf llip nilnrk ■•ii wnn iirrr>>.--irily errAlly 

riHluMil. 

I e.mlr.I la Ok i( llutun, Intanialhii.cil IaImiI Ofllm M«>iilrfAl, Kiej, 
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A number of [itljuHlmciila have been inatle in the cfwl of living index 
for Sweden computed by the Social Board,* to alhjw for wnrlime changes 
in coiiflumpLion. TKuh, the weighle have bwMi reduced by i for cheese, 
I for cgg«, J for flour, bread and cerenla, nml f forHiigar. Wliilo pork 
conaumplion ha« been reduced by nolhvH iluiii S, liie total nuMil ration 
approacliofl pre-war cioiiHumplion. The nmoimt of ctifTce fdJnUcd to 
households lias been erstimnUrd Ui fall below usual cousuinjilioii l>y 
only i in view of the incrcoKcd um* of roflfeii hiiIwUiuIch. A co^^^^*^ponl^ 
ing rociuclioii lias Ijccn made in the ttcigbl for cofTci; in the index. 

ta)>].k ji] 

PER CENT INCrLEAfln IN LlVtSU COaTS IIYOIIOIJCH OFITKMH FROM AI'ISUhT, lUao. 

TO AUGUST, nna. jn Canada, cjiikat iimrAiN a.nd tjik ii.njikd siatks 
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*]HoluOwMri'!co(. 
t Inelu<l«l vrivli inlK«IlAn«Qvu. 

Many factoiu have hcon rcapoiiaiblo for tlin tlisparily in llitj living 
cost curves in Great Britain, Canada, and Die Uniled Htalcis, JUfTiu'- 
cnees in the time and degree of active ))nnici])alion in llui ^va^, Llic 
price control policies adopted, and di/TcrcnccH in Hdlf-suffioieney are 
inevitably vcQcctccl in the cost of living indexes of the three countries. 
Tho situation in Britain won most acute oiul costs in every major 
category of family o.xpcndituro allowed far greater incTeascfl llinn oc- 
curred in either of tlio other two countries until Die early jmrt of 1042. 
At tho beginning of this year, the British systeni of Hub.sidiKing pro- 
duction of consumer goods became an effective control and, (!oiii)led 
with lond-leaao ahipmente, was inBlnimcutnl in liringing aljoiit a dc- 
clino in food costs. Food prices in the United States, liowever, and Dio.'^o 
in Canada which arc to a large degree dependent on lliose in our 
country, wore at a higher level in July, 1042, eomimred witli tiio pre- 
war period, than were thoao in Great Britain. Cosla for the other major 
groups continued at a relatively higher level than thoHO in America 
and Canada. Table III shows the rise in each of llio three eountriea by 
groups from August, 1030, to August, 1042. 

t iSoefufio iUiidc/cfniirlcii, Novombor 10. i(Hl. 
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Itr Oi.iVEn IlAiia(.u Tolk 
f'aplniti, Infantry, U. S. flrm|/ 
ftrlntitc .S'rruiM 


T hk ftin.KtrnvK HKiivirK BYKTKM (i|U‘r(iliMl for iiioro tlmu IV your 
hi'foir tl»o tlffljirnlion of vvwr, tin* /ir/«L uUrnipL aL iJoacn- 

timi' DiiriiiK tliw piTinil Uu; priiimry fimrtion of tin; 

SyHl<‘iii Nv»H lo prncnn* u n'lsilively Binnii mni\lK;r of rc^^intninlH for iv 
IKwi'llmo IraioiiiK proKraio. Af Omt limo, mnninary roporl-s prqwirocl 
by loriil hoards nu I'laasificttfiou MiiIuh iind ri'lulcd information siunnod 
In jiwm'L llii‘ lu'ccusitioK of Dio Sy«li*in. Ilownyrr, iw llio iiiLornaliomil 
flitimtioii developed into n ^lobii) ooiiOii'l, (he uof'esf^ity for more dc- 
UoIlhI and oxloiiHivo iiifonimlUm iK^riimo uppurcut. 

lli'RiHlrnnlw not di-forred for oroiipnliona), dnprndi'iioy, orrenaons 
otliiT (Imii phyairul or mcniuh uro Kiveu a physictil (‘Numination iiiui, 
from iho In'^tinniiigof Die SoUrtivc ScTvioo, Nalionul UciulqnurLorsluia 
fwdvcd f'opicH of Ihf roporla of llu*.*-!; pfiyi^toid (‘xaminatinnH. Thcao 

records Imd not I aiudyzrd ity Iho full of 1011, iiL wliicli Uma a 

Division of Uom-nn-h and SlaliHlii'M wna organizi-d in Nnlional Ilend- 
fiutirlrr>< and n it« <'luirt?<'d wiDi (lie rosporihildlity of w-tlin^? up a cou- 
tralir,i!d syhtvin of iudividua! ri-corda for nil n'niKliiinlM. 'I'lnn KyHlom 
rrcpiiri'd tin* f^laldLIoiiouf «»f n j»riH*odui-i' for rcn'ivi)iK I’orlnin infonrm- 
liuii rotufivc to t'urli r('Ki'^fniiit Hiiiiiar to tliii prorciiun^ for reouiving 
a cn])y of Dia r(']nn'l of jdiydral (‘Xiiniitiution. TIok wiih u(!(iom))liHlu:d 
HO that foriKH for rciiorDnKxtidiHtM'al infonnution oould, in giaiond, Im 
made a.s an additional rarbon ropy of forioH preparod for iidniiniHlni- 
tivo ]inrpii><r*‘. 

TIm' lai'tllral slafislirs program of Dir Srlrrlivo Srrv'lrr SyHtcrn is an 
inU'grali'd part of Dtr miirr Ktutisliral jn-ogruin, wldrli iH ba.sed on 
four i^‘ti')itia] forms: (1) a )i.-t of I'rgisti'anl.H from rarli lornl hoard 
Hhowing (hr nainr, uddii'>s, ord«T and tirrial lunnlirrH, raro and data of 
bii'Di; (t!) a irjiort (if Du* now and jirrviouH ehussificalion aa koou as 
onrh rrgisliant isrljt‘^M(ird or rrrlarsifird; (H) DuMaMsipational qnrsLion- 
nniri;, which shows cilizouHliip, inarilul status, ininibcr of d(‘j)oudaulSj 
uduciitiiij], Wdi'k slaliis, rm)iloyinviil class and K[><M'ia)izcd skilis in 
Hclrclcd occii[(af ions; aial (-D Da" rriiorf <»f physical cxaniimdion. Tli<i 
list of rcglslranta and Dm* occnpalional ipicstionnain^ an\ rcci'ivial for 
all rrglHlianfs, ages |.H lo (Ih. *riir rlassiliraiion rcporl, is I'ccoivctl foi' 
only tfaifio registrants wlto arc inilitarily liuhir, ages to do, and tlio 
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report of physical cxaminalian la received for only IIkwc regislranls 
militarily liable wiio are not deferred foroccupnlional, dependency, or 
rcasona other than physical or menial. 

Puncli carda arc prepared for caeli of the rcporla and contain an 
idcntificatioji number for the rcRintrant, wliieb serven ok n baKis for 
matching several recorda for any mm regiatrant. 'riiis ijlmitifirntion 
number consisU of the local board uumlier pins iho registrant's order 
number. The local board nninber is made up (»f the rndcs for llie r<>rpH 
nren, stale, county, and local board willuii the county. 

The examining procedure has been allored once and the pliysical 
standards have been lowered twice since ilie lH*Klnning of llic Scleelivo 
aorvico System. Initially, rcgialranU not deferred for occvipalional, 
dependency, and other rcasona were examined by local boards to dctcr- 
mino their acceptability for mililnry aervice. Those classed os available 
for general military service were hcuI lo Army induction atalioiiH for a 
flnal-fcypo physical examination whicli determined whether or not they 
wore to be inducted for military service. About 28,000 examining 
pbyaicians and some 10,000 examining dcnlwts assisted tlio 0,d43 local 
boards in performing Clio local board phyalcnl exoiuination. The pl)ysi- 
cal standards for the exomirmtion of SclccUvo Service rcgistraiita were 
used by botli local bottr<la and Army induction sUitions. tlie oul^ 
break of war, the need for medical and dental services in the armed 
forces iticrcnaed considerably, and on January 1, 10-12, local heinrds 
wore instructed lo examine registrants for ll»o purpose of eliminating 
only tlioso witli permanently disqualifying defects that are olivious to 
the examining pliysicinn and do not require instruments for their 
detection. Those not disqualified by tho local l)oard arc sent to t!ie 
induction station. On February 13, 1012, the minimum slandnrdH for 
teeth and eyes were lowered, and cffcclivo August 1, 19-12, certain 
types of limited service men, Cliuss 1-lJ, were occciitablc. 

Until tho change in examination procedure on January 1, 1942, tho 
local board prepared a phyaical examination report and tho Army 
induction station prepared a sopnralo report (or each registrant ex- 
amined. Tho analysis of these records, therefore, required tlie inatcliing 
of both reports to got tho final deterrainnUou as to physical fitness of 
the registrant. The now procedure instituted a form in whicli tlio 
findings of tho induction station, a» well n« tho local board, wore en- 
tered on one report. Tiio reporla used under tho old examining jiro- 
coduro contained a limited amount of information in addition lo tho 
medical findings, whicli consisted of race, occupation, birlliplaoo, 
birthdato, urban or rural community, medical history, and Solcctivo 
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lapping, to clarify lo group Uio ill‘(U?fiiif'tl. nnd to lultl iinw cIorhU 
ficntions where ncccwinry. C'laKHificttUon lillo« were groiijntd and eoclo 
numbers were nsHigncd so tlinl the corlc would be Ilexible enough to 
care for additional age groups and femalea, if iierew^nry. 

This code of 622 rubricH is iiKcd iti roiiiU'ftinn with wampIcH dniwii 
for iulciisive and drlailed sliidira for planning iiufl |inliey pur|if>.‘>c,H. 
fVii ahrulRod rode of OS ehiKHificnlioiis i.s nw-d for rniiiplefe fnbuliUinn 
and the nionlldy reports. 622 an* rmiverlible to the 

08 claRaificntionH. The laedienl emit* wiis tru’«l out on ii lout ^<rlnlple of 
30,000 reporU and the rwuUs of the leal were tlweiiHueil with Rpe- 
ciaiiala for the i)iirpose of remedying hUeli of the di feels iu the code 
fts were evident. 

In the miisH proeew^ing of lUesc. rccorda, nn irifjejiarable part of tlio 
medical code is the index. The more limn 38,000 hjcnl board examining 
phyaiciana and dciitislH described the defeets with ronsiderable di- 
versity of tcrmiuology. For consiRicuey in reducing these diugnoHe« 
and, ill many caaca, symptomH, lo code nuinltcrH, it was necessary to 
iticludo iu the index synonymouH lernis or ex))ressions nclnally found 
on the voporU of \)hyflical examiimlum. 'I’liiH index consists of 16,000 
terms uiid furniahea n guide for coding more than 06 per cent c»r l]m 
GiilrlcH being received. AdclUional lerniK are laong added to lids index 
poriodically. 

Tim numbin' of timea each regiHlrnnl liaa Imcii oxnminiMl is indicated 
on tlio medical record so lliut Uic inoKt recent (examination reiiort for 
R registrant can be bi ouglit IngetUer with piawimw reporU U> eliminate 
duplication. The oxamiiijng phyHiciim, afler eiUcring the detailed 
findings of the examination on tlm report, also enicri'd a snmmury of 
the dcfccta in the order of Ihoir HeTiouHnesa for inilitniy service. i‘’.ac.h 
defect recorded is tabulated, witli the major defeat ho de.signalod that it 
can bo tabulated separately. With few ex(;eplionH, only one. d(.'f(!Ct i.s 
coded for each of tho 27 anatomical hecUoiiH or .sy.steinH of Iho body. 
Further, the coordination operation of defwst coding ajid the tabulation 
of association tables of defects cliiuiimtc coding the cauHo in on<! .section 
and tho defect in another, or Iho symptom in oiu! and the diaguoHiH 
iu anotlicr, In addition to tho vop(»rtH received for rcgiHlrnnla given a 
comploto physical examination, roporlH iiavc laa^n r(*c(avcd for regis- 
trants rejected bccauHO of tlio luck <»[ (‘ducalional (piidifiealionH and 
for thosQ rejected for obvious phyaical dofocls, such as idiocy, cpih)]).sy, 
focble-mindcdncss, blindness, deafnem, loss of arms or legs, or confinc- 
mont in mstitutions for tho insane. 
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Codca for non-mcdical itema on Uie puticli cord hovo been arranged, 
wherever and fcaalblo, to innko Uichg data comparnblo with 

existing data of n related nature. The occupational code is biiaed on 
tlic "Convertibility LiMt of OceupatUmH and Iiidiislry ClasBificationfl'’ 
prepared in 1040 by the Dlvinion of Statistical Staiidards of the Bureau 
of the Budget and is ronverlildc to occiiitationnl infonnatioii of the 
Biu'cim of the Coiihuh and of the United States I'hnployin(int Service. 

While tlu^se. inediral reeordH are being procejwed and analyzed for 
operational, policy, and platuiing pur))Oi>cs, this unique set of data pre- 
sents a raro opportunity to persons intcrcnlccl in health conditions. 
Accordingly, from time to time, Hummnries of these medical reports 
will be released. 



THE MEA3UIIEMENT OF CAPACITY UTILIZATION 

Br InviKO H. BiKtiBL 
17. S. Bureau 0/ Labor SiatUUu 

I NKonMATiON Oil tlio cxtcnt to wliich cxuiliiiK plmil facilitiwi arc cur- 
rcnlly buing utilized in iiicliapciumblc to officialH RUiding our war pro- 
duction effort and to tlie many ntallaticians and cieotinmiala enguged in 
the “battle of prediction. ” The UHcfulnewa of inucli of the available 
cliitn, however, i« (p.iftlificd by Ihc nbKcncc of nclequnlo eonri'plH of 
capacity and by other fundamental \vonkne«Htw4 wlilch become more 
evident os maximum output w approached. No doubt, alali.slicH com- 
piled by or for tlio war ngeneicfl vf'iW supplcmiml the data available 
from other sourcea, but they will aurcly not be nccc«aiblc to all who 
could mako ime of thorn. Tbia paper is devoted in j>art to a diacuoHion 
of certain theoretical oapccta of meoaurement which arc of inlcreat, 
not only to tlioso compiling now aeries for cn))ncity and utilization, 
but also to llioao wlio must use what they find. From IhiH Llicorctical 
vantage ground, aomo pubbshed indicallonM of capacity utilization are 
then Bubjocted to examination. 

Capacity, os dcGnccl in available ahorUlcrm mcnaurca of utilization, 
may range from some acluovablc norm to a lioroly ajiproaebablc ideal, 
from a hypotliolical output under cortain specified conditioiiH to somo 
subjcctivoly dotcrmiucd optimum or maximum.^ The concept in gen- 
erally applied to tlio output of a plant on a whole; tlio measure of utili- 
zation is usually based on the final product of a plant or on Iho activity 
of a single department which is supposed to typify liic activity of tho 
entire plant. Tho estimate of capacity is generally fixed for a relatively 
long period, during wliicli no allowance is made for cliangcs in tlio 
volume of equipment or for changes in production mctliodn, operating 
conditions, and the composition of output. 

An important consequence of the methods of meoaurement is the 
possibility of attaining a level of capacity utilization in excess of 100 
per cent, In sucli an event, tho meaning of an indicator is obscure buicq 
the percentage corresponding to true "full” capacity is not given. It 
would seem to bo a desirable altcriintivo to define capacity ns a fiox- 
iblo maximum which assumes either actual or otlier specified conditions 
not conducing to less than actual production. Bucli a (lefiniLion yields 
a significantly calibrated scale, since 100 would always bo tho greatcHt 

■ For UMorlplIons of vnrloua moKaiirM of onpaoHy uUlliailon, nee, lor oxninple; K. 0. Kourne nnd 
AwooIaIds, America'i Caiweilu to JVmfur* (1034); W. li. Ttiorp, ‘Tho rroblem ol OvorcApnoIly,* 
Beonemio Riiai/i in //dnoro/ WrileyCtair AfilcAdf (103ft), pp.17D-'10B; nnd tlio *10’10Bup|))oinonl”lo tlie 
Soriev o/Cwrenl Siuineii. 
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posaiblo iitilizAlion porccntogo. TJie capacity eatimato would contin- 
ually bo adjuHLctl either for comparability with the actual production 
conditioufl in each period or for conformity to new ideal conditions. 
Such adjuslmimUH inigliL be inude to reflect chuiigcs in amount of plant 
and equipment; divcmioii or convernion of equipment from the manu- 
facture of one item to anollier; eliniigea in yield resulting, Hay, from 
imi)rovemcfit« in riiw inateriaN and production terhinqucs; filmngcm in 
the dmiacttir of output; clmng(»« in the number of shifla and length 
of workweek; and chaiigea in Iho volume of woik Hiibcontrnclcd. 
Clearly, many conrcjjtH of cajmeity, all exceeding aclual ))roduotion, 
arc powiil)Ic. The moaning (d an indieulor of capacity utilization thus 
depends on the explicit definition of capacity selected. 

In a certain sense, the development of satisfaetory Hhort-term con- 
cepts of capacity and capacity utilization deiionds on the clariiicntioii 
of tlio ahort-torm concept of iiroduction. Tlie conv'ontional measure of 
production in tmns of units of finished product may afford but a crude 
indication of activity in ashortiioriod, partleulnrly if llio cycle of fabri- 
cation is longer than that period and if the flow of the product llirougli 
successive manufacturing slagcs w lulerrupled by storngo or for other 
rcoflons is not unifurin. If appropriate data were availablo, it would 
Bocm jirofcTahlo. to measure output, not in terms of finislicd products, 
hut in terniH of sulipniduets of suflicienlly short stages in the mariufae- 
turiug process. 'J’lio latter method would result )ji a elo.sor correspoiid- 
cnco iietwcen activity and output. The number of units of finished 
]iroduct would be regarded, in such a cose, ns the specific ()Ut])ul of 
the "lust” Hinge of fulirieation inslead of oh tlic output of Llie entire 
plant. 

The above concept of production has its aimloguo in caiiacity. For 
short periods, it may be more satisfactory to consider capacity utiliza- 
tion in I'arious departments than in lltc plant as a wliolo. A measure of 
enpneity in terms of the number of units of linished product would then 
be applied, not to the plant ns a whole, but to iho "last" department. 
DeparlinciUal meHsures of capacity utiUzalinn would be pnrUeularly 
useful in induslries where it is desirable, for lOaHons already given, to 
measure output in terms of Hubproducts; wiicrc tiio cluiractcr of pro- 
ductive activity I'aiies HeaHoiiaiiy; where tlie degree of int{tgru.tioii of 
establishments in an imhistry is not unihirm; and where varying 
nmounls of suhprodncls are obtniiicd from Honrccs outside iin iiuliislry, 
A mcamiro of cajmeity utilization for an entiro jilauL (or for an induHtry 
with csUihlishnuMita of dissimilar atniolun;) (umld theoretically lie de- 
rived from departmental production and capacity figures. 
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Forpracticttl purpoRcn, it racy be suOicienl to meafluro. deparlmcnUl 
rates of opcrulion in tcrma of man-houra, employnienl, or (similar) 
machinG-liours and to moaaure plant or industry eapncily ulllismtion in 
terms of maii-houra or employment. Tliua, one rnigiiL relate total man- 
hours actually worked to the maximum that could bo worked in ilio 
same plant (i.e., in tlic sanio work npnee cm the same iiiKtallcd ccjuii)- 
ment) under actual condiliotiH during the Knme number of Hliifta 
of comparable duration, etc.) or under auperiur condilioiiH (e.g., in the 
snmc plant operated on a Uireci-shift bimia witli experienced workers, 
etc.). Sucli meoHurGH correapond closely to nctivity and Imve the ad- 
vantage or disadvantage of not being innueiired by varialiona in 
productivity at difforent IcvcU of operation. Tliey would l>e jjartieularly 
useful for war industricH, \vhtchRubeoiitract nmeb of their work, havo a 
diveraifiecl output, and may have inaulficicnl experience to estimate 
capacity in physical quantities. Caution must be exercised, however, in 
Lho construction and interpretation of indicators based on labor’ or 
machinc-houi-fl. 

In the Light of the foregoing diBCUsaion, some conl(!mpornry iiulica- 
tions of capacity utilization will now be considered. Ko meoHurcs are 
currently nvailablo for war industries proper or for sul midiary industries 
maiiufftcturing complex products (e.g., ordnance or maeliine tools). 
Because of tho length of tho production process and Dm prevalence, of 
subcontracting, it would appear desirable in such induHlrics to measuro 
utilization dcpartmcntnliy or on a man-hour basis. But most reforenccs 
to operation rates — found, for example, in glowing acconnlH of hjcal 
succcsBcs in tlio battle of production — involve fininhcd goods. The con- 
cepts of capacity and ])roducUoii are generally loose. An increase In 
finished pjoducts accomplished Uirougli aubconlracling is Lroaled like 
an increase in prodviction within the industry ; and opernLion at merely 
100 per cent of capacity would seem to bo a (liflai)i)ointing performance. 

The nobulouB state of information on capacity utilization in war in- 
dustries is evident from a few quolationH from recent reporls. One ob- 
Borvor tolls us, for example, that a certain company "csthnatcH that it ia 
turning out macliincs at tlie rate of five times its estimated capacity — 
but it isn't sure.'’ Wliy? Because, tho company says, "no one knows 
what his capacity is until ho is doing everything i)OHHil)lo with all the 

< Tn vIqw of llio ourroiil Inlior iliorlAKW, for OMmiilo. mnn'linxini nf illffcreiil ktndn niu] uriKlnt np. 
piled (0 dlfloroiil lABkn Hocm lou liomogeneoua limn over, li ii linpfirlnnl lo (llaliiinulNli liolneeii cn- 
poolly TOivn-UoMKi for nn neUvIly pMioni eotrwpo-ndinR lo neWnI prt>(lucl\i»i nnil Mipnclly innn-lionm 
for an Ideal pntlonu If labor oapnally wore boiitH Mtlninled for ibroe rhlfi npcrallon. II woiilil bo n min- 
Uko lo nasumo Ibroo llmea Lho onpnoUy of llio flnlaliift. (EI«o "UlIKintinn of I'lanl Vncllitlco Under 
National Dofonaorrograin,'iUon<U|/ikiborSeri«w, November 1041. pp. 11-10- 1 147, and 'WorkinB Ifourn 
Id War Produolion Plnnta, February 1042.* AfontAlv Labor Rniev, Moy 1012, pp, lOfll-lOOfl.) 
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means at his disiiosal.”* Tlio same reporlcr cites a government armor 
plant whieli is now produciiiK "far beyond its rated capacity,"^ In 
May, ncwfli)aiiera reporlnd ‘’capacity output steadily topijcd” in Can- 
adn^s war plantvS. Tlicse plants, according to a digest of the Munitions 
Minister’s renvirks to CominonH, were producing “ahove maximum 
rate.'’ l''urtlu‘riiujr(', “explosive plnnls were protlueing ns nmcli as 76 
per cj.’iit in (.'xccss of (^liinnle and one gun plant was turning out two 
and a liulf times tw many guim iw it was lliouglit it cojdd produce. 
The general manager of a plane company recently confided to newspa- 
pcrinoii that “production is only 110 percent of capacity: 'You ace,' he 
addnil grinning, 'Llnirc is a WPIJ regulation that says wo can’t make 
more than 110 per cent of our allotted monthly quota of planes. If I 
wore to tell you that wc are producing more Hum 110 per cent, tho 
■\VrB — while I don't guess It really would put me in jail — might not 
like it.'^- 

Of the iiiduHlricH for wlilch Htatislicul hoHcs arc nvailahlc, sled is by 
far the most im])orlant. In war or jioacn, the fluctuations in tho series 
for lids indusliy arc closely ehronicled everywhere. The American Iron 
and Steel InsUtutn measures of rapaeily ulilir.alion will, therefore, bo 
considered in HfUiie. detail. ViTy properly, the series, whicli are available 
u'cekly an<l ino/it)dy, are (irewuUed for sepamto "dejiartmeiiLs'' — i.o,, 
for major types of inK<ds and rolled products. 

Since late in 1040, tlic measure of capacity uliliaation for ail stool in- 
gols has iiovercd lU'ar Ihe, 100 per cent level. Almo.st every rise or fall is 
deemed worthy of explunution, nnd itseoms to ho iiHsumcd that 100 is 
the true limit, but 100 is not a niaximimi, ns is clear from tho methods 
of mcasuremi'jjt, from Ihe anhieveinenls of individual (!Ojni)anieH, imd 
from the records of Ihcs eomponoiit variclieH of steel. Consequently, 
even with current facilities, the iiidiiHtry miglit i)u expected to HurpasH 
100 and continue to l ise to a truer maximum. 

Tlie pos,sil>iIiLy of exceeding 100 per cent is not only implicit in tlie 
definition of “rated capacity" hulks also conceded by the stoDl industry. 
“KaUai capacity" r(q)r(‘senls “inaximum oul])iit obtuinnl)lo in normal 
operation, as liiuscal on tommges actually obtained": hi iLs derivation, 
aIlowanc(' is imuh^ for normal periiidic interruptions.^ llecognizing the 
‘'couservalivi?" nabire of sueli an estimate, tlie iriduHlry regards iuh 
fcasihle an anMUa) on (pul of J02.fi pereeiilof rnpaeiLy.® but, if idiysicjil 

' I’huI * i (lo i\rHrli(ud< lOMitit (hii<Suii*,* AWion** Uuiinen, l-‘al]runry 1C 11', (i. 111. 

' /birf.. p, ‘.'7. 

‘ .Vew Vvtk T*w. .Nifty Irt. lO!'-'. 

‘ Niw V(/rJk Muy ll), 1103. 

< .'K^el fdOf, Mftreli MIlO. p. fi. 

* f’dWt, Kelirunry Kill, |t. A; .Mny lUll. p. 3. 
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facililics alono were cansidcred, Ihis figure would rcriti to be an undcr- 
catimflto aiuco individual companicfl have done much better for rather 
long periods. For example, a Midwest steel company exceeded its 
“theoretical capacity" by 10 per cent in 10-11. • During the first four 
monlha of 1941, two-thirclH of the 35 reporting companies cciualcd or 
exceeded their capacity cslimatca. Some of the jilanls alsn npernted at 
comparable lovela during many we.ek8 of 1040. One cjimpuny 'h rate wiw 
106 per cent for 28 weekH of 1040; “and then, di-spite an increase in 
rated capacity at the year-end, eonlinued to operate at an nverngc of 
100 per Rent of capacity during 14 of the first 16 wceka of 1911." The 
17 plants exceeding capacity surpiuwcd it by 3.3 per cent.'* 

It is n curious fact that, doepilc tlic failure of the rale, for nil steel to 
exceed 100 per cent, the rotes for two of the lliree major types have sur- 
passed tliat level several times.** For example, the pereontngo for open- 
hoarth steel, the most imiiortant type diRlingulHhed by the American 
Iron and Steel Institute, was 101.0 in Mnreb 1941, 100.0 in April, and 
100.4: in May. The record of electric steel is more i>hcnomcnnl. lU rato 
exceeded 100 in six months of 1941 and will approach, if not duplicate, 
this feat in 1042. In May 1941, when tho rale for all hIcpI was only 
98.6, tho rates for open-hearth and electric hIooI were 100.4 and 108.4, 
rospocLively. In Juno 1941 , when electric steel readied iv jicnk of 1 10.8, 
tho average for all steel was only 98.1. 

Tho failure of sLocl production to be mninUined at full l alcd capacity 
or higher is too often attributed to physical factors onliroly, like tho 
desultory flow of scrap or Uie sliuldown of a furnace for rejinirs. An 
important “deterrent” receiving too little attention ia jnircly Hlatistical 
— namely, the practice of revising capacity estimates at half-year inter- 
vals rather than as important changes occur. Recent periodio adjust- 
ments have tended to reduce the rales for oiion-lioarlli and electric 
steel and to increase tho rate for Bcascnicr. Tiic reduction, however, 
has outweighed the rise, forcing down the indicator fur all Btcol in 
January and July. In reality, the figures for these months arc more cor- 
rect than tho percentages for the rest of the year, which Lend to ho too 
high. Probably because of the infrequency of revision, however, there ia 
n disposition to accept the inflated figures for all steel ns prujicr indica- 
tions of operating level. That Die overstatement may be Buljslnntinl is 
scon, for example, from the magniUido of tho adjustment in July 1941; 
tho open-hearth rate declined from 99,4 in Juno to 04.4 in July, tho 

< *SlQel for VIolory/ Fobruary 1042 {« one-pnio iiddtJKlum lo J-’orli). 

■« 5lee( Fncll, Mny 1041, p. 2. 

“ Thodlaouulonln Ibii pnrnKraph siid lb»followIn8onBi»l)Medon montlily reletuMol llio Amerl- 
DAn Iron and Stool InjIKulo. 
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elcctric-alfiol rnlo doplinctl ffom 110.8 lo 85.7, and Uie rate (or all fttcci 
declined from 08.1 to 08.3. Similarly, the January 1042 rovifiion helped 
reduce the December 1941 rale fur o)»cn-hGnrth ateci from 99.0 to 05.4, 
for electric Hteel from 101.2 to 95.3, and for all steel from 07.9 to 04.7. 

It is often iisHumed llial the percentage of cupaeiLy utilization in 
Bleolworkn is indiealive of tiic rule of opevaliou in fabricating de))«rt- 
mcnlfl. The degree fd eorre.siiondeiice, however, {lepejids on a multiLudo 
of factors, surli as demand, balance of cnpaeily, iinmbor of aliifta and 
length of workwet'k, and inventory policy. The. dispciHioii of oi)oi'ntion 
rfltca ia very wide, fw may l»e seen from Btatistica for March 1042,'* 
wlicn tlie rate! for steel ingots was 98.2. In tlml mnntli, the rntc.s for 
various steel products were as follows: Blandard rails, 52.0; hot-rolled 
Btrip, 54.8; drawn wire, 90.7; heavy HlrucUtral slmpcH, 01.3; tool-steel 
bars, 90.0; plnU‘.H (Hhenri'd and iiniver.snl), 139.5; “all other” (miscel- 
laneous), lOO.D; and blaokplalc, 238.1. It is clear Lltat, in rolling mills 
ns well as ir\ steelworks, it is not umisunl nowadays for production to 
exceed calimaled capacity. An iiilcrcsting illustration of tlic irrelevance 
of certain cuijacity estimates under current oi)eraLing conditions is af- 
forded by a wide. Klri]i mill in a ViUsburgli steel coini)any, Though 
“tlicorclicully rated*’ at 70,01)0 Urns a mmUh, l))W mill aeeountecl for 
104,000 tons in March in spile of llie variety of ];roduels scheduled on 
it (plates, shct'lH, strip, and blaokplato).’* 

Another impurlant industry represented by a current indicator of 
ulilizalum is enUon goodK ■ or, more precisely, cotton spinning. This 
measure, compiled by the. U. B. Bureau of the (.lei^sim, is based on spin- 
dlc! liours.** 'riu5 capacity esUinaleH emjdoyed in this numsurc arc now 
obsolete, for Ibiry arc i»n5ed on a &-dny, 8l)-)jour week, wlicrLMW ynrJi 
mills nowuperalcoM nwire InlenHivoanhednlc.s. Tims, ills nolsiirpriKing 
to find this series so buoyant .since the industry’s conversion Lo war 
production. In eviTy month of lOlI, the rate was w'oll over 100, and, in 
the first cpiarler of 1042, the average wits abmit 135. The significancQ of 
such ralCH is im))alpable so long n.s the iierccntagc corrc.sponding to a 
truer estiinale of cajiueily under eonlemporury conditions i.s not known. 
From lli(? rnli‘-H lliemselvcs, we Jmve no way of antieipatiiig the limit 
of future changes. It sliould also he noted llial, bccau.se of llio current 
lack of bidanei; belwemi earding and Hpinning eiiuipnienl, a measure of 

» AiiiprUjiM Iriiii nitrl Ht«yi{ 4liil(*l>rJt for nice) firixlucip nrc uo\ Ah'AlIntIo lor pulOio »io 

nfl«r Mairti lUrj 

Stw Vi.rJ.- Tih<i, A|itil m, UH3. ('I’lie iiiikiiilty l(II.IKMI.i»U|iriiilnl Iti ()in rcrorciico rdliimii tnn 
been veSlie^l Bao<iMecl.l 

** tor ^uifent fIsurM, tr* •>/ Oifrtnt Uuiin**i. *1 lie nieilinJ nf coiiipulAtma it eliouii id Cie 

CcfUkUfeporl, t'lAhn ornt ihttttluliun: SfouM n/ Ibil lllullolin 17 h), ji. -It. 
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Bpindle uctiviLy may iiol pven Im! rpprfwiilalivt* of Uit* entire, yarn mill. 
By way of summniy’, four maiji iKiitiUi of lliw puiuT arc now repeated. 
First, avnilabte ahorl-term indiralom of enjmrily ulilir.ntion imint Lu 
inlerprcU^d in the liglit of thewlnled or involved 

in their constructioiu Second, it i« dtu-irahb Ui extend ilm coucepL of 
capacity from tiic plant Uj the deparlriienl, pnrticuliLrly in war indnS' 
tries where mihcontracliiig in employed loincrea/ie Ihevoliinionf fnilKhcd 
Output. Third, it may ho eonvcnicnl, capccinlly when* prodnrlioa can- 
not bo meuaured readily on aHhort-term hMin, whore anlimitraniinglR 
goucrril, and where the degree of plant iiitcgniUon ia mit imiforin, to clc- 
(ino capacity and capacity utiliuilion in lerina of nii(n-]ionrr< or em- 
ployment. Finally, it is dcsirahlo, however rapacity ia deliinal, to con- 
trive ft inojisuro of utilisation wliicli cannot exceed 100. Itenncincnls 
Buoh na Uic8c would not only improve our Hlniwliral arlillery (or the 
proaent war but would also give uh better IooIh for Imndling Live inevita- 
ble problem of “excess capacity" in the poal-wjir period. 



PRKIJMINAUY roi'ULATION KSTUfATI-lB BASl!)!) 
(IN' RATION HOOK AriTACIATIONS 


Hy T. J. Wunn-r-H, .1 h, 

Dirrrinr uj Utirarch, Kf«lrr«| •‘‘VrHnly Ageneif 

I n M.AY 1IVJ2 liu' |inini1n(imi of fht* Uiiiti-d SfiitPH wiiw aljoiil- 

R<hikI(I 5 ' !)7 «f tliw tiiiinlK'f fik'cl ajUjIinUioiiK 

for War Ualion Hank Om* (HuR»r Ua(ion). If, Ihw^fort*, il \h nwmmorl 
lliaL » 2.8 ])rr rriH uiKk-rcMtinl in applimtiniiH wim nvr'nly dislnljiUcrl 
in att an’an, iIkti a rrKHuniitila approxitnatirwi (o a [ioi)ul(L(i<Hi (‘oiiiil in 
arrivi'tl ul ky iuldiiiK 2.H pi‘r wnl l(» ll»c riH‘(»rilafl raRislniUonH. Such 
cstinintf^H conipaml wilh ihc April 1010 (’p)Imjk yickl an idea of Iho 
Yoluiiin and dircclioii of pninilalidri Hiuii};;p, llic iticimsca including 
hotli cxrt^s nf IiirlliH over dcaflm and niigmlioii. 

OoiPral iiiinly.'^is of lln* n^snlla in Ihi^ light of olluT data on clmngCH 
in employmcnl givea Kfunn a^Miraiirn llial Ihf* ('aliinaLr's nf population 
obtained liy incrc.'uiing ralimi appIiciiliuiiH by 2.8 pir emt for hIuIu.h 
arn fairly valid for Midi large nnil.n, bnl am Hiiidcia In rraiNirli'rabSa 
innrgin of error in t'luaticr popiihUioiH. 

Thu princiiuil elements id tin* pitpuialinn windi, (hr’.otclicnliy, wem 
nnl incliidi'il in Dm irgHralioii and wlihdi amnunt for l)jn nndniTount 
arc.: 

(a) MrnihcrH of Hie armed forri-K except lliuanmli immi)er wlio worn 
eating in llieirrnva (IoiuMm* ipjarli'ra; 

(ti) Iii^tilntional pnpiiiutioiiK, hiicIi iih julin, hoHpUalK, [layluins, atii.; 
(c) VcTYniiH hahilnally eating iil reMlmirnula, ullhnngli aoinu of 
llitw prohaldy lUd n-gisler. 

Since tluj-c gnuipK were piidialdy larger tliaii (ha niideirount, an 
iimlcleriniiied anmunl of overlii]i and (hiplieulion occiirrcd. 

Tlie npernlioji nf lljc*-!- factors .seeiiiH lo liiivn 1)C(?ji fairly cvi'ii in 
large areas, Tlie pcirmtage coiilHInition to tlio armed forces docs not 
fiucLuale widely from area to area. IiisliluUonul jjnjmlulioii is sligliUy 
variable from .dale lostale, bnl Oirm is a widi! Ibichmlion nf jiuinlau's 
eating at restauraiifs. 

Other fuelnr.s wliidi would particularly affeel llu5 coinpuiiHons of 
local area.s wrili llie IDJn Ci'nsns are: 

(f) Instituliniial jmpuIutioiiH am highly eoiieentraled in local aims; 

• Ine<iiii>ilmo (ijpj.lif.niii.Pi iImh urm ii'-mI tin nf If,. ll'VJ. hI >Oitrli ilinii nminiiiil liiliil 

re|tUlrAlii'l'« wpir liir.'iii|.!ei« Ky «l I'lnin lnrpi«. New \ i.rk mul IViniiylvtuiin niiiiillfi luiil 

(» (ewB^alI^r^l r«.iiinln iik«>Oir> Will'll liiml iimimliy nnnnnH'»iii‘l»’ liy Um Olliru uf 

Prie«Adiuiiii 4 UMlip|ii Oit-y witUln'W n illilit Miiimiini (ripin liilx inOiiiniMiry inUil. 
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(2) Temporary laborcrH would rcRWlrr n« of tlu-ir r(^Hldcncc in May 
1942 rnthcr than llielr uaiml plnco of almilc*; 

(3) TI»Gfc may in Rome innUnccH have been lark of exact corrc- 
tipoudonco In local arena covered by rcglHlralioa and C.'eii.suH eiuimcia- 
lion arena. 

It iw for thcHCi renaona tlmt a Roml many local oaliinntorH who liiivc 
0 considerablG a priori knowicilRe of population rhanRo have reported 
mixed rcaulta in tlic \ih« of wigar rcgihlralion fiRuroM an a baai.s for 
population cfilimnLcfl. Some of lliene local c‘j*limnU‘a have been con- 
sidered Riitisfnctory and Rome Hiibjcel to crilirnl donblj^. It mUHt, of 
courae, be noted in Ihifl connection that local eRtimales may at limes 
be ns wide of the mark, an caliinalt'a baaed upon kucIi reRi.slraliim.H. 

With this warning aa to meUi<Hl, the following ol^RcrvullniiH arc aub- 
roitlcd as to population change in aUtea and large nreaa, rm cHlimalcd 
by the addition of 2.8 per cent to ration ln»ok njijiliealioiiR.® 

According to the oatimatea by HUle#i, 31 alalcH and Ihu District of 
Columbia iiicrcMiacd and 17 dccrwwcd from Ajnii 1010 to May 1942. 
The sum of the iiicrctuio wok 3,000,000, wlierena tin* excena of hirtljs 
over dcatlis in Ihcae Rtatca wa« rouglily 2,100,000, incliculing an ap- 
proximate interstate migration of about one and u half million ])cuplr!, 
Wiicn tlio alatcfl are divided into llirce grr>iip.K willj ifHjmnt It) llujir 
relation to the war effort, the rcsulto appear an in 'ra))lc. I. 

Qrowp i. The group of 10 atalcs ranking at llii' lop in dollar value of 
dofenao contracts and the Diatricl of Columbia nliowud very marked 
increnaos, except in Kansoa and New York. 

In the COSO of Kansas coMCCUlrntcd induslriitl activity was offset by 
contiiuicd decrease in the large rural population. 

Now York entered the war period with the largest netuid number 
and the highest pcrccjitagc of the population unemployed, and it was 
able from tliia reservoir and its natural increase Lo sup|>ly the demands 
of war industry and export several hundred lliounand inigrants. In 
addition, retail and wholcsnlo trade and ilio non-durublc goods in- 
dustries were not markedly stimulated by war, a fact wliicli contributed 
to tho spectacular loss of about 270,000 in New York City alone. 

These states are grouped in tho Norllieuslern Seaboard, around Ibo 
Groat Lakes and on tlio West Coast. The aggregate Inereuse in tho 
District of Columbia and tho 13 Htatea of Huh group wliich imireaHod 
was 2,700,000, or about 4.2 per coni'— offHot partially a.s wo liavo 
noted by decreases. 

■ U should b« ompliMliod Uist Uiis inslliod mIJs ll)« nisenbets f)( llio Atmcxl forces bAok Into Iholr 
Mminuhily of orlBln. yloldlng e ilBuro oi lo oKlionn of the oommunlly rallior (linn llioso In noUml rcsl- 
doneo nl iLo Umo. To sslImnU tho sluinBO In soluiil Toslilenco, llio number of inombom oonltibulod lo 
the nrrnsd forass would bavo lobs dedvioted front Ibosstlmnlea m abown In lUU srliole. 
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Group t I'jgliU'pn ftHh j^mnllor fUdlnr vnliu^K nf iiuluKlrinl 
contmelfl, wimo, nf wliirli Imd (rcmp I'Mnprnlrfttioiii* whii'h aUrnrlnd 
niviliftn uniniliilinn, luul tufts^l nf wliicli havi* nf imlural iiv 

croiiKC’)’ cniifififiltn llir pfTnml Rffnip. 'Hww aliilns ^^Iinwtul anmo iu- 
crofU<p«, IhmiKli in litHlfiun-w not an innrknd /i#i iIkmp in Group 1, 
Thn iiirmiw nf (lie'll* iilnlift wjis (tr iiliduf 2.0 por 

cent. 

(irnup 3. ViflPt'U viUi Ju'ftliftildn war nfliviiy nil dct'rt'iwtl, Uin 
tkMTrfijin l)rinK'UHMKKt,or ukuil 2.5 per (Till. 

A IukIi flcgriT nf cniirnilralion is imliculed Ity Ilu- eviiiiiiniUinn of a 
fevv mclropniildii iirnns known lo Imvr iiml ihe iinixiniinii inilufilriul 
activity. (Tliwifl eKliiniiti*^ innludn wlmli* roniuiefl, Miineliincj^ Hc.vcral 
fionnlica surroumling mniroiwliun rilii-s*.) 

Over 00 per oont of the innrofmn in llm 12 ini’reiining aliilcs in Group 
1 waa iu 27 melropolilan anioa. 

Ill Illinoiri, for iiiKtanro, alntwl 85 per eenl of llie iiieri'iwi* wii.h ju tiio 
Clucflgo arc'fi. Loh Angdew, fs«n kminwro Itny, niui Wmi Diego inehidncl 
moat of California's incrcusc. More Hum llin MujJ.KnelniseUH ainln loUl 
iiiPrcnac wna nccouuled for In the HtwUjn-IiOWcll-I^iwreiiee nrcii. Morn 
than the total Coiincctieut ineri'anc wn« in New Haven aud llurlford 
Countiofl. 

This high dogren of concpnl ration in a few nrean iiidieiilea that 
practioally all of Iho initiPHlnle. movement iiud n iriueli larger nliorl- 
rangc movoinent linn jiourcd into Uichc arriw. 

In the soctnul group of fllaloH incrciwea were not t^uite so rniuain- 
trated, but n fairly large proportion of Ihn iiiigralion wa.s into a f(3w 
induHtrial conlcra. 

The outalniiding conclimions from llio foregoing aniilysis nre, thiit in 
gonornl tho large industrial ataie.s have hecnini! Inrgi.'r and that the 
trend toward mctraiuilituii ooueentrutuin Iuih heeii even nwro ac- 
celerated by the war activity. 



RECENT DEVELOPMENTS IN COR- 
RELATION TECHNIQUE 

IIt pAtji, 8, Dwtbii 
Unitenilp 6j Michigan 

E ykuv AUTiKut wlio liAfl cM)mput<>d corrNatiouH find regrcBsious in- 
volving (t inirniu'i* of varmldoH irt fl«'«rc timt oxtoiwivo computn- 
lionui w»»rk in clcinnudvd. During rcc<;ntynnm (’.ortain ndvunccB in tlio 
comp\ilnli<inid tvi'linniin* Uavn linoiiinlroduccdu'hiuli tend to make this 
cnU'ulational work lint a frarlion of what it wuh provioiiHly for many 
typf'H of j)roblf'in.s. Spam? forbidH iiu oxhauaLivo reviow of tho-so advancoa 
in thiH papvr llioiigh the? liibtioKraphy at the end Rl\ould be URcful to tho 
flLudent who doRircH to (‘X|jlore Home of them. It Lh Llio primary aim of 
tliia paper to integrate a number of the moat iiHcful of Lhcac develop- 
mciils into u nerh^ of munj)aet nml enny techniqucH for the numerical 
solution of tlie cluKKir'id probleniH <»f imiUiplc and partial correlation and 
rcgrcHHion. 

TJiP developjjirnt of Die modern rairnlaling maohine and the adapta- 
tion of Hueei'wivo addition to tho pompulalion of suinmcd products 
with inaehiucM which me primarily adding maehinca, Hueh oa tho Hol- 
lerith tabula(<ir, have revolutlonnliwd the computation of tho Pcai-son- 
ian roriHuHon cocfficicut of llio zero ord(?r during tho jiohI decado, 
However it is not Huh topic Imt rulher tho (computation fron\ tho cor- 
relation matrix of the ('(uuutitieH uhnI in Ktudying mnlliplo and partial 
correlnlimi whicli Ih llu? anlijeet of this pnjier JCaeli tcchnitpin ouLlinod 
bnilds upon llo‘ rorrclulion matrix. Of courau many of tho toohniquca 
arc applicable, with nlight ad)uHlmeiit, more general Icnat Kcpiarca and 
regre.'iaiou prolilem-M but variouN (‘oiiNid(?rnlionH indicate that an intro- 
ductory pap(‘r of this size should iwlimiled to "eonelalkm” teohniquoH. 

A neee,*isary eondilion for lh(! improvoment of calculntional toch- 
nifiuo luiH Ikmmi the development of tho modern (ioinputiiigmao.hino with 
niiLoinalic division, automatic mulliplh'ation and tho jjo.smbility of 
evaluullnu of such expre^ssion.s na a—bc—di'—fg and {a — hc—dc—fg)/h 
as a single opcrulion without copying and rcH(*ltiiig. Hut tho chief sav- 
ing in compulaliunal lime and eruTgy resultH not so much from the fact 
tliat inacliincs enn iierform (hese op(‘riilions, Hiucc. we do not gain too 
much if we use these iimcldncH in (‘urryiiig <»ul leclinupK'H whicli are dn- 
fligiicd for less letincd imicliine.H, hut in huihlirig up new tcclinkpiCH 
wlil(!h ulili’/(' the mechaniciil (hwHoinucnUs to the fiillcHl exUmt and in 
finding jirtjviously unknown geiKTal relationshijm wliicli (?an bo uaod in 
simplifying Llie calculalional work. The introduction of an appropriate 

HI 
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tjoUlioii, whicli IradH onr* Ui tht* dwcovfiy of ijrfvitmhly unknown im- 
porUinl for cxompJn, is apt to Im* of much grealcr value 

limn n mcdianical iniprovcmcnl. in inaeliincw. 

The advances wliich arc f^lrriw^cd in lliiw pnp«‘r ore. 

1. Annuproiirinte nolnlion forlhn.Renerfll prnlthni. 

2. An nlibrcviiilitiii of llie IkwilillleMihilinii nf llie iiorinnl criimlions 
\miiig mncliim^ vvlneh wimplifics Ihr* ronline ami eula down lUe cnl- 
t'ulriLionnl work cnonnoiisly. 

3. The ideiitifiralion of (erina in DiIk nldtreviaUMl Dnoliltle solulkm 
na cnrrclalion coiiHlanls, 

*1. Concise melluidn for culnilnliiig llic iiivcrHC. of a niulrix. 

6. Tlie use of the incompIcU* inverse ns a sulwlilute for the back 
soluLion. 

0. The idenfiCicalion of Icrma in the ineomplele inverse solution with 
regresaion values. 

It should be remarked llmt tliia paper in realty Lite fiflit of a scrica of 
papers on modern cnleulallonnl mclIimU and Lite Itrmie. undurstanding 
would bcclanfied by a rending of impera (2^) (20) (3f>) (30) in which the 
author has altown the development and llnmry of lopies 1, 2, *1 men- 
tioned above. The render i« also referred to Die huukkT by »Sjnilli (37) 
which has an aim similar to that of Iho present paper 1ml wliieh doM 
uot use tlic abbreviated Doolittle sohiUon. 'Die nblireviuted Doolilllo 
solution simplifies the prcaonlalioii, AndilanmlersUuiding, greatly since 
tlio illuBlrulions are not ciuUercd up with a lot of unesseiilml delnilH. 
Smith refers to the use of Die iiieompletc invci'se Kolulimi as a huIisD- 
iuto for the back solution as the “added column'’ method and tliis label 
scorns to bo na good aa any. The careful student is also udvinod to con- 
sult Dcming (li) and lOscekiel (32). 

NOTATIO.'J 

A standard notation for the elaosical multiple eorrelatirm and roBrc.s- 
sion couaLaiits is used wluch involves primary and Kocondaiy suliseripCs 
with a dot separating them. Tlic Kccondnry subseripla indicate the 
auxiliary vatinblcs involved in tlie regreaskm wliile llio primary sub- 
acvipls indicate the spcciRc variablen under conHidoralion. Thus if 
rii is the covrolntioii lietwccn Xi and X/, r,/.*} ia the partial correlation 
between and Xf with the vAriahlcs i* and xt purtialled out and, less 
precisely, represents tho partial correlation between X( and Xi 
resulting from the elimination of all tho oilier variabki.s of tlie. j'ogres- 
sion under coiiHldcration. Tho multiple correlation of a:,- wiLli Die re- 
maining variables is then represented by r,-.... Tlio values fin,... are 
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the Btanclanl regre^HHion copfficiciitH where i,- w the prcdicloil vnriabicj. 
The Hlantlarcl chivialiun of the variulilc (Hiiini)le) is n'ln-oneiitccl by 
tT( and the altuidard dovifition nf rcHiduidu (Naniple) by a ,,. . . . 

The main calciilatioiml work in cHtiimiliiig tlic funetifHiH of LIh* ijarent 
conwial^s in raleiilaling ihefunrliimsof the .sample and it is tlii.saapnct of 
thcprolilem whirh is Htrc.sKed in lhiKi»aper. Kslimatcs In the popiilaLkm 
may tlien be uljtaiiHMl wUii the u.se of appropriate f()riHuln.s. 

The nullinr hna laiilL up a uolulion for the hoIuUoii of (hn Doolittle 
method whirh ulilizcH primary and secondary Huliseripts in a fashion 
airnihir to tliat of tin! notstlimi of elassiral cnnt.'liitioii and rogi'Cssion. A 
complete familiarity wiili ihia nolntion. which Is e.\]>hiiiie(l under Die 
saclion devoted to llie uliimwialcd I^ooUtllc solution, ia nece.ssary if 
one w to uiulemtaiid tlw* ideas pre.siuilcd rutiinr eomiHLctly in the tiiblcH 
and in the later Hcclions. 

TIIK AlinUKVUTKU DOOUrri.E HOhlJTlON 

The aiinplincaiioii of Uie ealculationa) Icchnirine i.s dim more to Ihn 
UHC of a coinjiact, simjih'., and HtreainUiied .solution of Llio normal eciua- 
Liona llmu to any other amKle. factor. Tidswihithm rcsidl.s from elimi- 
nating uimec.csHary entricH from the classical J )oolittle solution (35) hut 
it also results fnau (lie eliminiition of urinecc.ssary enCrh^s from the rival 
method of single division (2H) which Ailkcn ha.s culled the “method of 
pivotal rondiuisalion" (12). Jieing the logical .sei|uel »>f imiirovomenlsin 
each of these methods, liivviiig its entrie.s directly related to dcterml- 
iinntal theory (20), heing relatively siiii])ie to learn and nse, hoing very 
compact and nspiiriiig a mintninm <d space, and having its entricH im- 
mediately interpretiiljle <us iiinKiplecoiTelution iindregression cunstants, 
it is umpiesllonubly llic m(‘iho<l which should bo UHe<l )»y llio.vif sei'king 
numerical solulions to the (‘lassical problem.s of mnlUplo and partial 
correlation. 

The normal e(puition.s are denoted by 

2 = «n(i.y j = 1, 2, ' ■ • , /I 

\vlH?rc, in the problem under consideration ami llnf 2 :, aie tlic 

Htandard regression <-<M'IUeienis, Tin? inulrix of coeHichuils is Hyminetrie 
since rvp-r,, so that entries 1 m*1o\v the diagonal need not be iTcortled in 
Hotting up till! problem. 

The equations for n --M arc given .syndmlicully in the. first three lines 
of Table, f, ({enerul. Tlie first coliinifi presents the coellicicnts (pf A, the 
ficcond of A, tie' third f>f Ai winie lliif fourth presenls Lhi; eon.sLant tiu’m, 
Tho fifth column is a check column and is ol)luined by adding the en- 
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tries in the row. The cnlrits below the mnln diHgonnl are enclosed in 
parenthems. 

TAtll R I 

AUIIOEVIAT&U 1MWIJTT1.K WJl.UTlO.S 


a-..- ! 





1 


IN 

. 'f ' II 


1 

dll 

ail 

Qli 

All 

■it 

1 OCAI 

.an 



■J ow 

•i 


dll 

dll 

All 

All 

< -llltl 

1 Ufirl 

r.sa 

.RUi 

s.nifi 

a 

rHil) 

(111) 

All 

Atl 

dll 

( :tM)) 

l.r.A2) 

j.ncio 

Mil 

2,7:ifi 

■1 

ail 

dll 

All 

dia 

All 

I Otid 

-113 

.7M 


3.CHIS 

t 

1 

I'll 

bn 

b.. 

U> 

room 

.an 


.m 

3 im 

c 


011*1 

All'l 

A.t.t 



.wo 


4‘'5 

l.iHU 

7 


1 

fall.l 

b«i.i 

bii.i 


1 oe(» 


,613 

2.174 

a 



All .11 

Ail.il 

am-m 




.aw 

.‘J2I 

0 



1 

bti.t. 

bti.ii 




.«34 

i.nzi 

10 


0.I.II 

0<r-ii 

Am.im 


.171 

.iw 

.nai 

-Vfi'J 


11 

011. M 

011.11 

0ii.it 


1.371 

l.lb» 

1.034 





The first step in llio Rolution conKutU in writing Dui rciimlionH niui the 
check colvimn in the form indienUrd. This is done in the ilhislriilion of 
Table 1. The corrclationfl used here are lluwe ol>lnined by Curver (27) 
from a study of body meosuremenU of 1,000 mnlcHUidcnU entering ilm 
University of Miciiigau. The variables arc in order, height, Hliouldor 
girtli, chest girlli, and weight. 

The next step conHiHls in writing the values an in row 4 ko that DiIh 
row is idoiiticnl witli row 1. These values are then divided by tin* leading 
coefficient an iiud the results recorded in row fi. T)io entrh's in the fiflli 
row nro then 6fi“{an/ciii)' correlation pntldem rrnv 5 in idenUcal 
with row 4 since au“l. In general the entry in the clicek eolinnn oi)- 
tained by division is identical, nside from rounding errors, willi llie sum 
of the entries to llio left. 

The next step consists in computing the values 

OiM * Ort - ant>n (ora.-i — nail/,i if one proferH) 

in recording these entries in row 0, and in computing lh(5 \’alucH 
by dividing the entries of row fi by the loading <;o- 
cflicicntaM.i. This process of computing flii.iis carried out easily if the 
first row is covered with a ruler or pencil and the first (column is ciivercd 
similarly so that from tlio top visiblo entry ojj one subtracts the prod- 
uct of fla directly beneath and bn. Thus in the illuBtration aji.i=.062 
— (.280)(.313) = .664. It is important tliat tlio machine bo used entirely 




. Recest DEvr.i.(irMEXTH IN c:(mnEi.ATifjN Technique *115 

in ihis operation Hincc! even a luind calculator ia capable of pcrforraiiig 
an a- be opcralimi willitHit. rccordiiiR uiid rcHCtting tlic intonnedinto 
fiKurcH. Tlie value rt».i ia uscil iw a clici-k. TlicHucntricH arc tlicn divided 
by a^'i t" K*d cliimcnU (d row 7. llceiprocula or lucked divisors may 
be im‘(\ dcpi'iidiiig on the rtdeiilaliiig nmchiiu! availalile. Also Ihc values 
of lhe//H may be found l)y dividiiig llicrt’aby fi„.iasHOon as each a^.i 
in availalilo, siiu'c iiineliiiifK im* riipiiblctd perfoniiing (a-br)/(i opera- 
UoiiH to Hie |■e^^uir^'d iiuiiiln'r of siKiiificaiil pbuTH without rfucLtiuK. As 
aotin as tin' b's are dclonnim'd, llio check (uilry is conuiuted mid the 

sum clicckcd. , 

The next step is similar. The entries of row 8 are obtained liy tlio use 
of the formula 

n.Ms «,! — nabii — Oii ibw i 


and the values of tbo oiilricB in raw 0 by the formula 

HHI) 


hiM» 


or from a single <iiierntion liy 

«,J U.lbll “• l 

UsMi 


hiMS " 


Calculation is fueililalcd if the first two rows ami the firat two columns 
arc covere.d up. In the ilUiHtration, for oxainplc!, one fnmihur with the 
moaning of the ntilalion recognizi-H 

ni,.„ 1.0(111 ™ (.2H0)(.2H0) - (.r)fi-l)(.«2r.) - .fiOQ 

- .H(i:i - (.1Ur))(.2SO) - (.■i0r)){.(i25) - .855 
.855 .Ho:i - (.'lOroc.SKO) - C‘l9rO(.o;25) ^ 
''"■”"'.500'" ^ 

Tills process, continued in tin* Keiieml ease until idl the iiredictiiiK varin- 
hle.s are eliminated, eoiislilul«-M un ablirevialed form of the forward 
DooliUle solutimi. It is very i-asy to apply wlien thoroughly undei- 
Htood. l-'orms or leiuplatc.s may be cmistruclcd to assist in the sekietioii 
of nppiopiiale terms if ilesin-d. 

All nMnrviiil.'.l form of llio lomk Hol.ilioii is i.oxl m onlor imd w pi-o- 
Himterl in rnw 111, Tim vnl.io = vnlmr of /in.n m nnv ( in 

lilneml in row 10 in the third eoluniu. Tlnia lu Die. illuHtriilion L ie value 
of ii( is 'I'he value of ia then found iiy solving the cqua- 
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tion of row 7, Now iH 

cnUjrccl in row 10 directly untlor tlic value of ho llinlit in iioldifliciilt 

to fmd tlio tonns nnd compute the value oh tiHitiRln opcrntioii on the 
mnclnnc. Thun in the illuHtnilion ^«.ii«.rvl9--(.0if0)(.02'l) kj.iso. in a 
similar way it can l )0 bIiowh from row 5 (iml 

/ 3 u-m “ Ifn *“ f>i\tin u 

SO that, in Uio illiiHtrulion 

Ur = A% - (.28«)(.fl21) - (.3i:i)(.lS0) - -271. 

Tlic abbreviated hack Kolnlion in the more ^(meral problem proceedn 
in exactly the Hame fnsliion and requires but a Hinkle row. 

Tho back Holution can bo cheeked by carrying the rlnMik column 
through tho back solution in a aimilnr muniH'r. The cnlricH nro hIiowh 
in row 11 and each is rcHpecUvely one greater Hum the (:orfCHj)nnding 
regression coefTicient. The real cheek, however, conHinls hi nlinwing lliat 
tho colculntcd coofTicicnU satisfy the original normal ecpinlionH. 'J'ho 
form of the solution is ideally adapted to iIiIk lyim of clntek since it \» 
cosy to pick out the entries (Uid compute 

(1.000)(.271) + (.313)(.ir)9) + (.28f))(.62-l) .105, etc. 

Actually some of us feel that the row sum check solution Ik unneccHsiu-y 
with modern abbreviated methods. In the inlercHl of simidicity it is 
omitted from the illu.strallons of Inter Kcctions. 

More clclnil on tho abhreviated Doolittle method carmrit be giv(jn 
here since its merits are diucuHsed elsewhere Init enough must be given 
so that the reader understands the notation inaHmueli os the. eoiilenlH 
of later sections are cxiire.Ksed largely in terms of tliis notation. 

It should bo noted tlinl a variation of the nlibreviatcd Doolittle 
method known as tho Grout method is being uKcd (30) by Hornn. This 
method uses columns for tho o's, rows for the 5 ’h, and ho imrinil.sa com- 
pact solution. The tnaChcmalical methods of tiiileulation and the for- 
mulaa are identical with the methods oulHiied above but the nrilrioH are 
in different places so there is a somewhat differenL m(M‘liani(!u! tech- 
niquo. An outline of the motliod, with vurialiuns in notation, aildition 
of checks and double diagonal entries intrndueotl by llu^ in'c.scnt iiiithoi', 
is proacnlcd in Talde II. 

Tho solution of the normal equations gives tlie regroHsion coc'fiudcnlfl. 
One may then use the formula 
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TAULB 11 

SECOND FORM OK ABBREVIATED DOOLITTLE SOLUTION 
Vtiinflon of Croul MoUiod 



in obluiniiiK tlio nmlUplo corrolutiou ooefiicionL. In tho illuslration 

above, for oNamplc 

U.m = V(.ii7l)'G4i)/ir-r(Ti59)p^^ = .859. 

However it is poMiblo, as waa poinUul out ))y Horst (1), to obtain the 
multijjb; rorrclutioii coofTb'H'nl from the ff>rwurd Holution iUself without 
tliQ necessity of u back Kolution. For the term ib itself the aquaro 
of tlic nuilliplc alienation eoeflieieiil its is hcou from the relation between 
tlie Doolittle Holution and deleiTiiiimnla (20) 

” A/ 1 ~ VI ~ Oit-isa. 

Y 

The value fiH iM "f tlui illu.slrntion of Tabic I, 1 — (.495)“ — (.405) (.540) 
— (.355)(,02'l) = .202 is inserted in row 10. It in at once po.s.siblo to ob- 
tain the inidlijile correlation eoefneicnl r|.i 3 j = Vl — .202 = .860 without 
a back Holuliou. Tli(! mulliph? consdiiUoii eocfTieient is also obtainable 
from the formula 

r^ ics ■' Vf^of'o "b <na-i5«-i H' OO'ial^^s-iai 

Tbc.slundurd ileviatiim of residuals iHfdilaiuable from the formula 
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if tf(, the Blandard deviation of ii, w known. 


flOliliTION or KELATKD EQrATiO.VB 

Ono forward anlution iimy hr with difTerml liark Fnliilkuifi to 
Bolvo ft large nuinher of nyHloin-H of rcgrf'Hi*ioii ('iiiintiroiK. Tluwe regn*??- 
flion syHtcinw wliirh liiive it rommoii forward Milutioii mny lit* lo ho 
‘^related.” 

]Curl2 (9) npjioftrfl to \w tin* firf»L who nitw llu- applii'nlinn of ilirf Drio- 
lilllo meLliod to the mdution of relnlcd eipinlioiiN thniigli lie did not uho 
ftii ahhrovintcfl form of the DnoHllle Molntion nor did In; iiieorporalo 
lIorst'H idea of getting multiple correlatioiiH from (he forward holiilion. 

ThcRolutioM of related equntioiiH uaing the ulihrevialefl forward and 
back Doolittle Kolution Ih ahnwn in Tnhte 111. The illustrnlion la IxLsed 
ou the Carver data from 1,000 KUideiila with Ji»ln'ighl, xj«sHlioulder 
girth, a:j=c!hciit girtli, ii'^wnwl girth, rswriglil thigh girlli, and xt 
“Weight. 

The Abbrcviftlod forward DooUlLlc MoiiUion is pri Henled in tlie fimb 
16 ro^vfl. The back uolulionH for difTcreiil n*gre.-f*i(in ■‘ywieinx are hIuinvji 
in rows 10-30. The hack KoUition for the mx varialde prolilem in whieh 
welgUt ift cfttimated from the other vuriidde^ iw Klmsvn in row '20. The 
rogreesion equation rcaulUng from the oinMm of riglit iliigh girtli in 
ahemx in row 19 and ia obtained by covering U|> the eiilin* (‘oliimn 6 and 
completing the Abbreviated Imek hoIuUoii aa indii atrd nliove. Uow 18 
is obtained by aIho omitting wnial girth, row 17 iilKt) Khimlder girth, etc. 
The sequence of cquaiionn lG-20 kIiowh how the aliinilard regrchKion 
cocfGcionts change with the iiilrndiictiori of an nddilional predicting 
variable. 

The entries under column 0 arc the vnbic.M of the fiipiare of the 

ftlieiiation coofTicicnt. Hows 21-24 exhibit a cniTcspomllng set of re- 
gression equations when x* is predicted from zi, .tj, and rowa2r> -27 

when I4 is predicted from Xi, xj, xi, etc. The jircdicled variable in en- 
closed in each case by vertical lines. The. ilifferent muUi))Ui coenicienta 
are shown in column 7 and the multiple correlulion (Miellicieida in eol- 
umn 8. Standard deviation of ruaidualH in the poimIuLhm can then be 
catimated by appropriate fonmihm. 

Tina IDKNTIKKUTION l'•««Mn^.AH 

It appears tliat the torniH of the abiirevinlcfl DooliLllc Kolulion may 
bo idcntifiablo in terms of corrclalion and regrcKKion coiiHlanU and, in- 
deed, this is precisely the case. The identincalion is Bccured through llio 
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BOI.UTION OK 11KI.ATEI) KQUATIONB 
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.720 
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.OKI 

.O'-'-'r 

.603 




.431 
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yo 

..■n;i 1 

.W/2 





.03.8 

.313 


U8(5 of fonniilii-M wliicli flu* ooiiKtAiUH in terms of (Mitrins of the 

abbroviulrd 1 )M(ililllo hoIuIhhi. 'rims sueh fonnulius jih 
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jSi/.... 

na £a 

dyj.... 

if i > j 

fin-- 

(Iji 

ai ^ as — — *.• 

a..< 

• if j > i 



«.*■ 

XI - 


“ y «... 



permit thtt iinmediute ideiiiinrtilion of vnrkiUK riilrirK of tin* forward 
nbbrcviate.cl Doolilllc. aalulUm willi corrrlnlion eimHlunlM. TIiIh is ]mr> 
Licularly Lriie. if the HrihiUou ih niiRmonlod lo rt't’r^rd llip vnliiPH of 
n<i ii QtMii ^iMUi in an adjncenl poliiitm. Tliis involvoK nn adtlilional 
work except recording; Htnee Uioac quunlilit^K are romiiiilod in tlie pron- 
caa of computing The cxpamled solulion \h shown m Talde IV. 

TADLR IV 
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Tlie entries in tlio added columna arc mieccKHively ni.-ii n.j.n, (do. 
These additional entries aro iiKcful in compiling the eoiijngato r('gr(!.s- 
eion coolTicionls and tho partial correlation cooflieienta as well an a whole 
sot of related muUiplo corrclatioii coclTieienUs. For tho ontrio.s of the 
added columns are thomsolvijs the squares of the nudtiplo alienation 
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coCiiruiicntH (klfiilida! willi those of Table III). Also every is it- 
Bolf a leKrcftNion eoefllficnt since 6,-, ...... while every Oi/.... lifts 

its 6f,'. ... directly undeniiTah it and ilH an.... at its right. Hence every 

term in tlicftliuve.sdlnlion is njiplieable to one or more of the idcntifica- 
Lion fornmhui nhove. 

In the illuHlrnlitm rimsiiler a«.Mn»=.128 and il« Mixilinry values 
inid We have ill oiiec by sub-sLiUition in the 

ideiiliricftlinn fnrinuluH 


niid 


rd.iaii 

=« ^/'i - .iim == 

.012 




7.0 

1I)H. witil Ot — 

17,1 IbH. 


/iw-ijsi -■ 

.075 





.128 

« .707 



Oil OM 

Ti68 





.128 

/C;i28)(.370) 

r«$,i}j{ 

\/(.:i7n)(.7(i7) 

>/(.341)(.108) 

T .168 



.120 

.IftH 

- .580. 



Kvery other set of eiitrieK euii l»e "uh'ntified" likewise, 

It l)eeoiiU'H iipimri'Ot that the eiweiilml entrie.s of tliis Holulion of the 
nornml iMiiuiLious (the abbrevialed DoolilUo HoluLion) are thein.solves 
immediately identifiable in ImiiKof (HirreliiUon eoiiHLimts uiul tuts not 
merely auNiliary HtepK in the eoinpulalioii of those conHlnntH. It is true 
llml the.se. eonstmit.s are. not ulwnyri llie. ones desired, for cxiunplfi, one 
docs not giil all the. rcKression eorflieieiils of the baek solutiijii of Tiihle 
III dirce.tly from tlie. entrie.s of Taltle IV, Imt it i.s important to recog- 
iiir.c Halt (1) the entries of lh<! solution arc Llmmselves identifinblc eor- 
rolulion eonslauls anil (2) these eim be.med, in mnny prolilems, in com- 
puting desired siaiuenees of (toii-sUints willi a minimum of time and ef- 
fort, 

PAllTIAI. 0Ol(1lEi<ATIONH WITH TIIK SAME rUlMAUY 

ThiMiLilily of Ihis identilicalion leelmupui in shown hy Llm solution of 
partial eorrelaliMii when 1 . 2, 4, ele,. vanables are sui^eessively elimi- 
nated. Snell a solution is onlliiied in Taliie Y wlairc. as an dluHlrution 
the eoneialions between height and weigliL for the Oarvnr data are 
shown Willi slanilder girth, chest girth, waist girth and right thigh 
girlli Hueeessively eUminaUul. The re.sullH ahow that tho zero order cor- 
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TAtll E V 

COMPUTATION OP A PEniEH OP PAHTIAL n»nriP.LATir»SH IIAVINa HIE flAME 

pniMARV Bt'iiKcrfilprR 



1.000 

.m 

.551 

.015 

.313 

.0.V) 

- ' *• •• " " 




VntlAlls 


1.000 

.nr 

.403 


.803 






— 

>- 

1.000 

.771 

.183 






/I 

— 

— 

— 

1.000 


.813 






— 

— 


— 


.1*75 

«ai. 

an. 

On* 

ru. 

Aitll 

1.000 

.053 

.SM 

.015 

.313 

.050 

ffffl 

.105 

1.000 

.195 


1.000 

.063 

.55-1 

.010 

.313 

.050 





ii M•(hAull)^r 











ijlrih 


.S70 

.380 


.070 

.370 

IKS 

.302 

.670 

.101 



l.OOO 

,on 


.IW 

.050 





Tl HfllMl 











Rinii 



.13-1 

.337 

-.013 

.100 

.892 

.313 

.328 

.417 




1.000 

.6-lfl 

-.Ol»7 

.138 





n nnlnl 















.341 

-.013 

.110 

.088 

.200 

.313 

.658 





1.000 

-.133 

.337 





T| r> rlfltll 











UiIrIi girlli 





.m 

.371 

.68.1 

.371 

.205 

.(115 






(.OiS) 

.305 







roktion of .6 rcclucoB to A wul then inorcofiiyi to .05. I’uvtiiA in>vrolivl,\im 
studies of this sort, almost prohibitivo by oliifisioal oornputalioiial 
methods, aro now cnsily and quickly found l)y arranging Iho vtii ialilca 
roprosonted by the primary subacripU at the riglit of tlio form, carrying 
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the solution tlirougli tlie elimination of the variables indicated by the 
secondary subsciipts and with the continued use of the formula 

an.... 

“ -^:=r=" 

the INVBUBB OP A MATIUX 

Tlio. invcrur, of Ihn matrix ia of great value in slvulying the*, regrcsnioii 
problcniK. The apiilicatioit to groiijiH of eqiiatioiiK in wliieli the predict- 
ing vnriuhles are tin* Hnim‘ waa inlrodueed l>y Oquhh (M) imd lifts been 
developed by vnrioUM aulliom (4) (12) (111). The inverse of the correla- 
tion matrix is of great value, too, in expresHing the fttandard errors of 
the regre.'^Khni (!<K'flieien{s. During recent years tliere have been ft num- 
lier of inlercHting melliodH developed for finding the inveme of n square 
symmelrie matrix (4) (12) (13) (16) (19) (22) (28) (34) (36) (37). The 
method emplmsixed liere awe.H inuidi to the contributions of Aitken (12) 
ftlthongli other ftidhors (16) (30) (37) have made contiiliuLions. A more 
formal ))rescntatiou and juslifutalion of the method than can bo ))rc- 
Bciilcd is found in the author’s jiaper on “Tlio ICvalutition of Linear 
l'’orinn” (3(1). 

TJio metlu/d is illuHlralcd in Table VI whore the corrclfllien coofli- 
eieulH are those of 'ruble I.'rheidenlity malrixisHoLujion Lho right and 
the abbreviated Doolittle Kolulion emried througli tlio climiimtion of 
the. four vuriidik'.s. The entrie.s of the invciEC matrix indicated by Cn 
ate then found l>y adding the products of o and h terms nbavo. Diagonnl 


TAIII.K VI 

INVEHSlv <tF A HgUAlU-: HYMMETIllC MATIUX 


l.OOU 

.»13 

.a Mi 

.e>9 

1.000 

0 

0 

0 


t.IKKI 

.ufia 

.flIU) 

0 

1.000 

0 

0 



I.IHHI 

.ww 

0 

0 

l.OOO 

0 




l.OOU 

0 

0 

0 

1.000 

l.OOO 

.fiia 


.■eis 

1.000 

0 

0 

0 

l.OOU 

.ni3 

.a so 

.40.1 

1.000 

0 

0 

0 



.Mi 

.40.1 

- .313 

1.000 

0 

0 


1.01 HI 

.flUft 

.(140 

-- .347 

i.iog 

0 

0 



. .'.nu 


- .OH-4 

- .02.1 

1.000 

0 



I. IKK) 

.n'.'4 

.117 

-l.OliH 

1.767 

0 




•ic/i 

- .271 

•• .in« 

” .021 

1 ,000 




1 .(NMI 

-l.IKU 

•• .007 


a.Hi7 





1.4HI 

•“ .0111 

.-em 

-1 .o:u 






l.Hlt2 

'• ,710 

- .007 







a.2i:i 

-2.3H2 





— 

— 


3,817 
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ciitricfl, t“j, arc found hy ^umrainR |irf»durt^< of IrnnH in Ihc i column 
while noii'dingonal entrifw, arc found by muUiplying nn a from 
I, he Mh column and a b from Ihoi-lli column imd ndiling, TIiuh 

C,i - (l.f)CIO)(1.000) 4- (“ ..'H7) 4 (- .Ohi}(-- .M7) 

-b (-“ um\ i.ini 

and 

Cii - c» - (i.(i(in)m) 4- {- .aiMXi.ino) 4' .nsd)(i.m)s) 

-h .27l)(“ ,007) =« «.OOl Ht. 

Smith (37) lm« called thifi mclliod the “Added (Vilmnir inr4lind. 

The adjoint can he found by miilli|i)yiiig each ( IcmciU of ihr invenso 
by the vnluc of the determinant wdiicli ia, in the illuaLrnlioii above, 
aiian-iaanttu-.n“(1.0QO)(.fla2)(.5ttO)(.202). 

UEQUKsaioN coBmeiBNTa ASi) TJinin 
STAKDAnU BllUOflR 

The etnndard errora of the regretwhm cueflicienia ran be computed 
from the diagonal term of Uie inverHR matrix ainre 



where nk the number of obHervalioiw mid m ih Ihcmindjer of independ- 
ent varittblca. It uppearH at once (hat the diftgtoml lerma only of tins in- 
vamo solution are ncccHsory and iiulthe eiunpleie iiiverKC, 'Diwe. can bo 
written in llicsBaino row with the correlation ccjefficiontH nnd tlic value 
of an.... 

Tlio iiHo of tho incomplete inverse is illustrated in Table VII wlierc 
the regresaion cocfllcieiita of Table VI and their Hlandard errors nro 
computed. Tlio fimi four columna and the first ten rows are idcmlical 
with Table I. The lust three columns carry out the inverse solution with 
the values of Cn, Cn, Cm entered m row ten, the yuIups of 

Qu-in n«-m flti-m rm-m 

loOO-l'^' “OOO”^"' OOO'^”' 00() 

in row 11, niul the standard errors in row 12, 

Tho values of tho regression cocfTicienla thomst'lvcs may !)o found 
with the use of tho invorso wiDiout the nceessity of a hack solution by 
multiplying the b'a of column 4 by llic a’s of column 5, 0, 7 in turn. 
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■ RECRNT Dn'BLOl'MENTa IS CumiELAtlON Tbchniqur 
Thus 

“ (.'10r))(1.0a0) + (.5'19)(-’ .313) + (.02‘1)C- .084) =- .271, 
j9*ms - (.loroco) ‘h (.Mt))(1.000) + (.024)(- .025) = .159, 

/9h.i) - (.495)(0) (.54I))(0) (.024)(1.000) = .024. 


TAin.B vil 

IUXiUKH.^inN r<)l-.FK|r-lKSr« ash THI'.IU HTAKruUt) KIIUOUH I'UO.M TIIH 
I.Vf'*».\II'r.KTB INVBttHU 


2i 



T, 


I.OWJ 

,31.1 

.2 NO 


1.000 

0 0 



,«.w 

.OAO 

0 

I. 006 0 

— 

*• 

t.<rja 


0 

0 l.OOD 

l.WKI 

..1M 

.21fl 


1.000 

0 0 

1. 000 

,313 



J-tlOO 

0 0 


.Wi 

..V.l 

..IMA 

-.313 

1,000 0 


i.tm 


.Al't 

-..IN 

MOO 0 




.nw 

-.OKI 

-.02ft 1.000 



1 OCKI 

.(121 

-.U7 

-1.0118 I.7fi7 

.271 

.l.V* 

.fl21 

.W2 

1.121 

1.757 




.ntna'nn 

.IKlOJIhl 

.000172 .000103 





.417 

.0023 .021 


MOUK IDKSTIFIUATIOS KOllMUI,AH 

Mur« hl()iilinr«U«in formulae «ro mnv iivai]n!>li! i\h Horst (2) 
ami Waugh (8) liavo n)uiWh, it is lo (Jojuputo from Ihn Invorso 

nuildx (a) all rmilHiih! rorrclalhuiH of or<l<T «-l, (li) all [mrllal aornOa- 
lioiiH of or<It*r a-2, (c) all rograsshm aooflioicuKs of (M’dor a>2, (d) tlia 
ataiulard orrura (tf n'gi ofi'.iou coi*nicu'ii(.sof (irilor a-2 with (.lio ii.so of tlio 
klciUiriculioii foi'iniilas 



wliare a' is lha lunnlior of cU’grnos «)f fraodom. 
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More tUaii lhal il can be hIiowh tlml Ihc a cnlrir'w rm the* riRlil hand 
aide of Table VI arc Uicmeelvi^a roi^rewion cooflipicnU and more Hum 
that they are tlie coofRcicnla needed for a eoniplfle regre^Hlnii equation. 
Thus the coofTicicnla of row 12 of Table VI are Ihn nr-f^nliveH nf the 
coefiicienta of row J8 of Tnido I fnnd row 10 f»f Tnldn VII) and are the 
negative cooflicienLs of the 4*12.'1 »y«leiii. Similarly the rneffinientfl of 
row 0 of Tnblo VI arc tlio negative roefTu ienU of Hie .'1 ■ 12 Ky^tein, etc. 
It thus appenra tluiL Hu? ontricK of the iiiveroc Kolulioii are alwo iih-nllfm- 
blc na eorrclalion coiiaUnlft. 

SUCCliaaiVE MUETIPI.K ('OHUhl.ATIO:^ CON'STA.STS 
FUOM THE 1SC0MPI,KTK INVEIWK 

We arc now rcn<ly for the iltuKlration which mIiowh Hu* real value of 
many of Hie advancca oulUned oIkivc. One can build up valucH of re- 
gression coefficients, their standard errorn, multiple alipimlioii niul cor- 
rolalion coeffidonta, and the atandard (levialiim of nwidunla for related 
groups of equations readily from the incompIcU? inveme Koliition. 

)«■ The illustration used is that of Table III with Hu* inronipleU* iitverso 
added. The regression coefficients themReivoa arc compuled rai^ily by 
forming the summed succcsHivc products of the h'n of column 0 and Die 
a’fl of iucomplctc iuvcrec. Thus 

j9(i - .406(1.000) .*10^5 

Pa.i ^ .405 -p (.549)(- .313) ,323 

/3m.» .323 -P (.fl24)(- .084) ^ .271 etc. 

This process is most cosily carried out and it is only n(*rcHsai’y to re- 
cord cncli entry as the final term ia built up. The values in roliiinn 0 are 
the values a(i. ... of Table III, The values Ch,-. i an? the rorrcHpondiug 
diagonal elements of Hie inverse malrice.s of order 1, 2, 3, 4, 6, rcsiicc- 
tivcly. They likewise arc cosily obtained from llic iiroilucls of “a" and 
"6” terms above tlioin. Thus 

(7i,.i = (1.000)(1.000) « 1.000 

C^ii-a = Cii.i + (“ .313)(— .347) 1.100 etc. 

From these values it is possililc to culculule the Hlaiulard errors of the 
rogi'cssion coefficients on tho left. 

The values rfl...., and arc given at the right. C'or- 

responding values can bo readily computed for nil the related regres- 
eions of Table III. 
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COKCLCfilON 

There arc many nrUlilioiml i)om!«* wliirh Mhnuhl U>* tll-ruwj-rKl bul this 
paper in already nufliripnlly long. In summing iip (Ins portum of the 
inaUirial, I mihmiL the tlims lhal the intrira of lli»* nhlneviaUMl Doo- 
lillle Hnlulitm are ko UKcfiil in Pinding inuhipio and jeirMnl rorffirif iilH 
of correlation and regroHnion llial the Mnndard r'oin|Miiaii'»iial fnrimilna 
ahoultl be cxpre.^^cd in toriiip of Iln'Mn «'ntrMH ralluT Ilian in torirm of 
dctcrminanlH or rjlher functions of ih« correlnlionw. 

nBpr«rNc:r:« 

The bililiography given ik lliul prmiilod nl tin* If)3rd Annual Meet- 
ing of the American SUiliatiral AK^ucinlion in joint hoi-ion willi the 
Instilutc of Jilnthcinalical SUtiKiira, Kow York, Drrcinla'r 28, lUil 
(with alight corrcctioiiH and AddiliuiiH) nml covem a foniowlial wider 
field than doca the preaent impcr. 
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USE OF THE IHSOIUMINANT FUNCTION FOR 
MORE TUAN TWO GROUPS 

Hr n. Day akd Maiiioh M. Randouihb 

V. iS*. Deparlmento/ AgricuUura 

D iFPKriKNTiATiNci l)('(.w(‘(!n Iwo Of mofc popvilntioim by means of n 
hiirUi mfiiMin'inciil litw miw Iutoiiio ftHtntuIiu'clized proccHB, witli 
wdl-devclopcil fimdnmeiilnl tlirury. ConeluHidim tlniH ronehoti, how- 
livei', nr(i likely Ln Ur ininli'fputlr. Uttiuilly, Iwu or inovc! rnenHurementa 
yield miicli mure iiifonniUifm Uiun doOH one almuL tlui populaLioiiH be- 
ing Hlndird. Uvn or nmro nienautcnienlH are available, tliorofore, 

Ihe (pieslioii arim-H, How may tb(we Iio coinpomulcd to obtain tl\c! best 
ijoKsible fiinelitm for diHeriniinuliiig the populaLionH imdor study? Tho 
(llHrrimiiiuiit fiinetion proposed by Finher (4) in 1036 and further out- 
lined in the 7lli edition of hiH»S/«iiE/icaI jl/rl^jods (0) affords a procedure 
for obliiiniiiK llni Itesl linear fmiction for this prirpose. 

This te(;bnir|ue has l)eeii ap)»lied in widely differing fields ns craniom- 
etry (1), laxonoiiiy (■!), plant Heleelioii (12), soil science (2), material 
psychology (13), eye color (10), and finance (3). As Fisher pomLccl out 
(7), (rmsidcrablti work in ihc*»ry roiiiaiiiH to be done. An nnalysis-of- 
varianre lest fur slgnilicaiit diKcriiniiiiilum ef two grotjps of samples bos 
l)Pcn solved (6) by mi adaplalioa of Uolfflling's Unis dolermiuing 
the comimruiivo ulTcctiv**m*M of two discriiniimnt func.tionH. Sucli an 
exact Ic.ht for a fiiHc. of tlircc or more gronpH witli sinall samples is not 
as yet available. However. Usii (0) has dovelopcd such a Lest for lorgo 
samples. In uddilion, melhodH for ealeulaling tlio sUmdard errors and 
the siKnificmice of Llie indivitlual coemcienU remiiin inuietermmcd. 

Measurement data on WliilelaU deer were generously placed at our 
dispoKJil, ill advanre of their publication, by Barry G. I’nrk, wddhfo 
Hpcciali.sl of the U. S. For(‘.st .SiTvieo. Over a period of ycam, data on 
deer killed by Imnlers on Urn Alleghany National Forest, in Poimsyl- 
vania, hud been roll.-eted under Park's dimclion. The data wore of two 
types: Age eb.i.^.^^rs as determined by ii dmiUd formula, and direct men.s- 
uioiiieiils of llm bo.ly mid (in the ease of male, deer) the antlem. As 
Blaled by Park, the deolal-fonmda mollmd of e.Htimuling ago clas.s, 
while I'onsideicd acrorale. is imprae.Ueal fiir general usn beeaiise only a 
liighly iniineii peisuii ran aipply it, mid jirying the jaws apart after 
freezing is didimll. Ibime ihero wn.H need for aHimpler method. 

The di.serimiminl fuurtion method would seem to be more appropn- 
alo than the regri'ssion inellmd Him-i! age (the dependent 
l)e obtained in broad rhmsra, only, by use of the dental formula. Ih 

•lOL 
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proRcnt pnppr i« canccrnod with llin wppliPRlion nf thr diKPrlrninant 
function to cwLimnling age cliufR of dwr. AVe shall prmntpoine inluilivo 
mcLhodfl, without proof, for overcoming the hlatiHlioal liiniUU ionn men- 
tioned. 

DEACHlPTIONf OF DATA 

In Llie origin/]! data /or ngn of ilrrr taken l/y llio di nJai-forniiila 
mclliod, in the porinrl 1030 39, four ago plii>/cr« wi-rn dihllnguinlu'd: 
Fawns, about 9 months old; young, nlmut 1 1 ymrs ohl; rnalurp, 2^ to 
4^ years old; and overmature, f»i yenm <dd or older. The herd Hiu<li(!tl 
included few very aid animals. The data taken im deer killed in 1930 
and some in 1937 did not inchitlo Imdy menj^ureirienlH oilier Ilian 
woiglit, and therefore were not u«ed in the sliuly except as n elieck. on 
those funclioiiB olilaiitcd from weight and antler m(>4U^uremenla. The 
aizes of the sampIcM used in calculating the diseriiniiiant runciioim arc 
given in Table I, the four age claKaca Iming designnled by roman num- 


TADUS I 

KUMaBROPUI^ERANI) MBANSOR UKKR MBASUKKMaH IS. hV SBX ASD AOR 





7| 

ft| y*4i« 

Si«RH«ril 

Btiiuid niMiturctnenl 

0 rnimlhi 

11 mil 

yrttii 

1 

ami wm 

tlqvtiliim 


1 

II 

' III 

1 IV 

' *Z« dUmm 







A’umkrr 

to* 


no 

161 


xi, Uremod wdibl (tli.) 

fti a 

M i 

IIS b 

lafi.e 

1.1 1 

ii, IvonnUi of b^y (em.) 

HO. 9 

Id? R 

IT».ti 

iK7.a 

U.A 

xi, I«n|Oh of bind lout («tu.) 

■I9.9 

O.fl 

10. e 

W.D 

I.K 

zi. Sjiroad of Antler (etn.) 


IH.O 

ai.a 

11. ft 

7.1 

xi, nreumforoneq of mnin beam (em.) 


d R 

7 6 

0.0 

l.tl 

a-ii I.«iiaUi of antler (cm.) 


Ift.V 

ai.M 

asi.n 

O.K 

xi, Nuinbor of polnla 


9.U 

O.i 

7.7 

1.7 

FenMlo 






Number 

Ill 

SI 

lyi 

ISO 

... 

x\, Draaftcil woIrIiI (lb.) 

&I.3 

so.o 

uo.o 

OH.K 

0.3 

zi, I.«n]|t)t of body (cm.) 

13H.3 

1&7.1 

iQi.a 

lOH.O 

8.0 

xi, I..<inRlb of iilnil fool (om.) 

•II. ft 

•Ift.T 

10.1 

17. ft 

I.U 


* Supplied by Park (nn Uiq oriftinRl aludy (11). 


orala I to IV. In the same table arc listed the Hcvoral churadcu-s moas- 
ured, seven for males and three for females, and their mean values liy 
sox and ago clasa, and tho standard doviatio/ts witliin cl/isse.N. 'Dieio 
were no significant dvifcrcnccs in Uie mcasiiroiiK'nls frinn year to yi^ar. 

STATISTICAL lUiOCKDURK 

Ejlfcclhcnesa of ainQle character. Despite the fact that several cimrac- 
tors vary mnlorially with ago, conBiderablc error might result in c.sLi- 
mating tho ago of an individual deer from any one of them. Only if tlio 
measurements were average would they afford in themselves a dependa- 



,Ube op JISCHIMINANT 1-UNtmoN Fou Mobkthan Two Gbouph 403 

blc indox of age. Frequency distributions showed the considerable var- 
iation in meiUiurPmontH for the deer in any age group (11). 

If the arrays of llie Rcvcral menHiiremenla by age claaa arc homosce- 
claatie llio procedure is HtrniRhIforwnrd for the limiLs of the age ctacs 
fall midway between Urn group inenns. Tlicii division of half the differ- 
ence of Llie ineniiH for two coiiKeculive age cIokhos liy the standard de- 
viation within groups yields wimt might he eon.sidoicd a normal devi- 
ftle Its corresponding prolwiiulity, 1\ found in certain tables, is the 
nrolmbilily of an olisin-vation falling outsulo tlic range -:t to +a:, wlicre 
X Ih llic deviate, In llie consUleralion of any two Huecessive age groups, 
onlv one tail of Ibe inolmlhlily curve is involved. Then we take one-half 
of P for tlic cbaiicc of a deer's falling either above or below the mid- 
noiut between tin- averages for two micccHsivc age group.s, that js. aboye 
Llie smaller or below tlic larger ago cIiihh. For age classes II and III, Uic 
total probability of making a mistake is the sum of two probabibLies. 
For example, llm ehanec of making a inwtakc in cHtnnatmg tlio ago of a 
li-ycar deer is the jirolmbility of classing it as less tlian U yco«» Pi«B 

that of classing it as over li years. 

The calcululcd iiroluibiliacH for each clmmcLor measured appear in 
Table IV under “Single, measurement. ” For boMi males and femmes, 
drrssctl weight proved to he » belter basis for estimate, tbun oitlior of the 
two otlier body rneasuremenls, nllhoughslill not ^^'7/ J 
males, if clreHsed weiglil alone were used, Uiorc would be G 
100 of nutliiig a 9-moulU deer in the U-your class or above, 27 ehnnccH 
i?m;l 'lif>dng H U-year. 47 for a J-yenr, and 20 or an ^ 

nvo or more characters. We wish then to find 
Bioii wliich will licsL (dmraclerize the age of individual dcoi , that is, the 
coinpouml of mea.smem<'nta which will show the maximum e mng^ 
will! age group relative to the vuriunceof the compound within thc ag 
groups^ ir a linear fimciion of the Kcverul deor moa.suriimen s which 
HhoJs the most disliiiel variation with age be rcpresonlcd by the linen 

cxprcHsioa ^ » XjJ-i -h X:ii + • • • + 


tlien the eoeflieienls X.. X. ure the soluUons of the equatioiiH 

X.Ml d- -b ' 

X,|j,j-il -1- X^J'M 4- ... -I- X,.[.rai„l = Jh 
lxi[j^iJpl -f- X}It?Xp] -b ■ • ■ + Xp[j:?.l = 



m 
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wlicrc [z pipl U a simplified ^nhemn for wril ing tlir j KKilcd m\ nf i^rpiarea 
and of producitfi within llic5nft«dwA»«f. Tin* AVnmy U' llmuglitrif asihe 
woighUi of the variahh'ft in tiie fwnrlioii. Tin* smna *»f arujnrr^ niiil croRg 
producla (5; 0, arL 49.2) wiliioul ngard to Rronp iiifanf! jiiirIjI Imvc 
i)C5on UBcd inalcad, and liic rriniiUiiig pwirirh-ni** winiM Imvr pro- 
portioiin! to the XV olilained Iiitp. 

The }i% wlilch ronstilut*' lli** riRlil-liniid ndt* ipf lln' ( (piiilitins, arc 
tlic rcKrcsKinim of the iiieanH id tin* mejinurrmput^ nti ng**, TIiup, 

IV 

52 - Sj)(njt '• it) 



E («. - 

A^l 

whore £pA is the mean of mciunircmeiil p for agt* .4 . TIiIn in a KPiieniliini- 
lion of iho procedure for dlscriminntiiiK two groups l>y of thi* liiftcr- 
onco between tlio two menus. The nvewRo difTerenre {iinrpUR Rroups 
with rcapoct to any one measurement is thus rcjireRoiih d liy the slope 
of Uio function of ago (4, p. 1H5). 

Whoa the slope is to he used as a measure •>( Ihe uvitiiri' rhuiiRc, it is 
dosirublo that the function of ogii hn linear. T)u* nirnii vnlni's fnr 
character (Tnhlo 1) wore plotted first wjlli rirlniiRul.’ir roiudiiintos, 
consccutivo ago groups being ecpiftlly spaced. To ovrrrnme Ihn non- 
liiicur character of the roluUunshiiui, a logarillmiic tninsroiinuUnii of 
the age values 1 , 2 , 3, and 1 was iitlniducod. 

Following Barnard (1) in Die proliniinury solotilinn of IIuiro charuc- 
tors which would yield the IjohI diKrriminating fnnoliim, “Slmloiil's" I 
was calculated for a eomparmon of monsiirciiioiil valuers for lla* (‘Ntroine 
ages, 11 and IV, since II wiui the youngest ngt: for wliirh all no-asure- 
monts were available. The resulting valiies ft>r male deer ajipi'ar in the 
first lino of Table II. Next, the effect, of each meaHurenienl, iu turn, 
was eliminated from each of the other mea.'iureinenls, and the I vahien 
wore recalculated for tlicsc adjusted in(‘usun>nu‘nt values. 

Since the association between characters in consiilerahle, the. seleetioii 
was to bo baaed on greatest IndopeiulenL variation. This would cimsi.sL 
of a combiimLion of thoRC clmraclers having the grealr.st iiillui'ui'e on 
all others and those having Uie least as.soeiuti<)n with the olhois. In (ho 
CQflo of male animals, length of antler seemed to have the greate.Ht in- 
fluence on the other measurements and length «jf liind foot Mieiued to 
bo tlio most independent (Table II). After tlio removal of llu? effect of 
these two, tho values of I for each of the oilier adjusted meaHureiaenls 
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were reralevilftted; UiIh pnicojw woh repeated afLor removal of the effect 
of clrCiiHcd weiRlit an well. The work required for calculating the i’a cor- 
rcHponcling to all coinhinationH of two nicosurcmciiU removed woa pro- 
liil)iliv(* at Lli (5 lime. 

It inay be lutlCfl, in the upper portion of Table tl, that removal of the 
effect of eneliof the three body meaaurementa affer ted the valuca for the 
other iiody ineiiMireiin'iilH but left IIioho for the imlliir inenfluremcnlH 
liUle. ehunged; and lluit remf>vul <‘f the efTcct of cfich of the four auLlcr 
meiiHurenn-nlH liad a marked effeel on the other ludho' vuIuch niul iiIho 
on llie rust two liddy-iiiesiHUreiitent valueH. 

TAIll.V: II 

I'arl i; ( l<ir »f nun 11 And IV lor mcIi mnio doer medituriMnotiL will) GlfeolR of 

iufiir^ilrd niMturomcnl romoved 


effprl luni'ixe^l 

nrilltiV 

ofliiHly 

l^inRUt 
ol liind 
hml 

Hercnd 

of 

UHlItr 

Circum- 
(etenco (if 
main Iwa/n 

o( 

antler 

Number 

of 

pnlnu 


IH.X”. 

U.O) 

u.n3 

33. H8 

20. 40 

3 MO 

23.72 

OrWHl nplijlii 


a.ai 

4 .:«) 

Ifl.W) 

11.10 

17.03 

IN. 21 

l^nRUi <il liixly 

vx.m 


tX.'U 

111. VI 

17.10 

31.1(1 

30.32 

IiGTirMi of liin<l |.h>L 

Ki ni 

niiMi 


aa.Ao 

20..78 

21.13 

21 M 

HtirGvd *i( Afiiler 

II. K| 

A. IK 

A. (17 

. .. 

n.on 

10. M 

13.70 

C'irsiihi(prciipflii( tn»tn lirain 


rt-fil 

t).(V7 

n.oH 

— 

III. HO 

J8.23 

f'! i>iu\fr , 

?.7l» 

2..'I7 

H.7fl 

A.1I2 

3.70 

... 

10. JA 

S'uinUflr III 

i: <0 

7.M 

7.7A 

12.(IH 

8.07 

18.01 

— 

Tdrl 2: t vnlur-t (nr ifnrluat lor paeli mni'i 4le«r tntftinjreNienl nidi efTcrlfl of (iirttuitccl 



niponurrmpnlq rrmnvcil 




IjhirOhiI IiIimI IihiI niiil 








Andnr 

niK 

a.7fl 


7.70 

fi.1I 


fi.8'1 

Dro’nnl nrlnlA niid IniHOin 








olhliKl fiHilnini niidrr 


l.;7 


7.01 

-1.10 

— 

7.63 


As a .•ilraighlforwiu'd proiMshire forKolection, an intuitive method was 
tried. 'I'his eonsisled in ranking, in Table III, the values of I in each 
column of 'rail!*' II, giving the sinaUest value the ran): 1. A -small value 
of t indic'iilcs (hat llte ineitsuronienl whose effeel was iem«)Vf!d i.s elo.sely 
relatcil wilh Ihi' int'iomrement named at th<’ Insid of tlui eolumu. lienee, 
in Table til, llie .‘filial lest hmi/.oiilal tutul of runks will indicate the one 
mcu.snreiiieut inosl <'losely rehili'd, «)n an average, to all othoiH. Tlie re- 
Hulls wi-re eonsiHlent willi our lirsl iTiterprelaliou with respeet to lenglb 
of anther and leiigHt of hind foot. 

To verify our own inli*rpretalion of these I values, insUsid of pro- 
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CBCcling with the devrlopment of one functiim ouly, wt* Iratod sevcrHl 
different comlunAlionA of nu'iuturcmrnU, wimo of which were not prom- 
ifling. Since tlic 0-rnonlIi atiimaiR were willinut anllnrfl, two separftlo 

riiAnr i 

AOK DifiCruMiNANT Ftisrno.sr ron mai.k oitk \‘it\sn the 
T jIKEE MEAHIJIIKMESTK. tiHFJRHKII wriOlir. ll,SfirH 
OF niN'l> rtMjT, IJ^SUTIi ‘’F ANIIT-H 



TAIILR III 

RANK ACCOnniKQ TO EPPECl' REMOVED OF TUB I VAt.Uiy^ IN TAIU.K II 


Meuuremenl—' 
eOMl remoTKl 

Ureued 

weiihl 

l^engih 
ol body 

l.«nKlb 

ol 

hind 

IlWl 

Rprend 

of 

antler 

rirtuW" 
ft-renni 
vl main 
iKem 

UnRih 

n( 

antler 

.Sum* 

lH>r 

ol 

poinu 

Tula] ol 
rank* lur 
eSecl 
inmoved 

OroMfid wdithl 

_ 


1 

•4 

•1 

4 

4 

ID 

Lonilb o( body 

0 

— 

3 

0 

0 

0 

6 

27 

of bind foot 

Q 

0 


8 

0 

fl 

fl 

flfl 

Bpreftd of nntUr 

a 

a 

6 


2 

1 

a 

16 

Clroumforeneo of mnlu 

3 

4 

0 

a 


3 

3 

3[ 

beam 









Length ol anllar 

1 

3 

i 

1 

1 


1 

10 

Nutiibor o( polnla 

1 

fl 

n 

a 

a 

2 

... 

2(1 




annlyfioa wore made for Lho mule deer. One, roinimriihlL* to Hint fi>r tlus 
female door, included all ago groupn hut only the liody ineiiHiiremcnUs; 
in tho other, the 0-moiitli animniB were oinitteil. 

To doLormino the rolativc cffccUvcucKa of llu'rtts funotionH in cHlimnL- 
ing deer age, the procediiro used for one mooBuremonl was followeil in 
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TAUIX IV 

^^-nniTirBOF MIHC’IAMIFYISO DEEH FOUVAUIOU8 MEASUnEMENTB SINGLY 
i TOO EBTlMATINa AOE, ANO COMI'OSITE TICaT 


and in COMlilNA ^ ^ 

^ MbI ®9 of BIto RitiUfM. II. 111. anil IV* 



1 


T? 


4 

A 

J 


Q 


*3 

1 

M 

1 

d 



lA 


MbIo 

ginula mea»urein#nl 


Two m6M'ifcin*nU 
* 



All onlmalx* 





K 




rrobubilillcB.by 

V 

'.a 

RKo group* 

“3 

t 




I 11 III IV 



,O0 .27 At .20 0.07 

.OS -S’! -01 -36 S-IA 

.07 .35 .70 .^2 7.08 


Penulo 

ThrM mcMUiemciiiB 


Four inwwuti'.fnpiiU 


FIvb inewHrrmptiU 


.20 

41 . 

31 

U.15 

.10 

An 

27 

O.AO 

.18 

An 

23 

O.IH) 

.10 

.35 

2A 

13.01 

.13 

.38 

24 

12.28 

.11 

..1.5 

.21 

13.00 

.2.3 

.M 

.33 

7 00 

.U 

.10 

.27 

11.03 

.00 

.37 

.28 

12. K7 

.12 

.3<J 

.27 

II.W 

.(M 

.30 

.27 

I2.V7 

.10 

.37 

.27 

12. 52 

.10 

.37 

.27 

12. Ml 

.11 

.:iH 

.27 

12. IV 

18 

.10 

.2* 

HI.OV 

.11 

.30 

.25 

12.0.1 

m 

.31 

.25 

13.30 

.09 

.33 

.21 

13.12 

.08 

.31 

.28 

1.1.53 

■ 11 

.30 

.25 

I’J.tiV 

.o:i 

.33 

.21 

13 10 

,IW 

.31 

25 

>1 MJ 

.11 

.31 

.21 

1.1. IH 

( .OH .33 

.2. 

III. HO 


.01 .22 Ai .2# 10.07 

.03 .20 .<» .28 11.31 

.01 .27 .58 .31 O.Rl 


• I » I I I .03 .20 .16 .28 11.01 


.00 

.31 

.01 

.33 

8.50 

.IS 

.50 

.75 

.31 

S.IS 

.13 

. 6 R 

.81 

.30 

5.12 


.00 

.35 

.01 

.33 

8.00 

.05 

.31 

.01 

.;i 3 

H.Ofl 

.11 

. 6 :i 

,76 

.33 

( 1.18 

.07 

.:iR 

.0:1 

.32 

8.70 


1 To » b 1 riMiuUrr. ;i‘u7, ('U« I •■".HlM I'trauw ili.y »*«vb t.i> nn'leti.. 

I MbIw, 501; feinAlft, 125. 



AMKHIrAK f^rATIf?rirAL A»*M(riATIOS*' 

obtaining Iht*. mean clattR vnlura, imrniid drviaU-K, niul iirobaljilitlpfi of 
miBclafigifipnlion. Tho probubilitii-s* for lli»* vnri‘'UM iU**<-riiiiinmu func- 
tiona conHiilcrcil liavr, 1k‘ph d in 'rulilp IV. Thrx' may !»<• uf^ccl 

for an appraUal of tin? wviTnl roiiibiiia*i“iiH n>» ^ntlipnlo^^‘ of TIig 
lii-st half of Ihn lablt‘givi’»<llM‘rt'«uliti from ilaia for llio flirr ^ upper ugc 
chiHrteB of males (Die ileor wilh aiilli !><), based on :4U7 (inirualw, wliile llie 
ficconcl lialf la from iliiln in whirli nil ftair ago Hawses «i rr n-prcyenled, 
602 main and 425 feunidr deer. 

To examiiiG one <if the fimetionn grn|iliirn|)y, llie im im v.iluc for eaeli 
ogc clnaa waa ealeulaUsl by aiilKsliliiling in il (bo eorn -’^iaiiiiling inr*a.s* 
iircment means from Table I. .Siiiee ii is nemsKsiry l<i mninilain rnily Urn 
propoeLioiinlily of the X poeffieienis, (lie enlnjlalioiix may be siinplifud 
by ofiaigiiing lo one coenieieiii (he vtdiie iiiii(y ami adjusting the ruliera 
by division, One of the fuiielioiiK ami On* innin'< are damn in CliarL I 
plotted against llie age-group vahii^, wbbdi are nininlaineil on a 
iogaritlimiewcnle. Tlie linear representalion may iben Ik- pn-vhed ihrough 
Lho weighted incana with u alopc rrinal (o the derivalive id tin* fimcliuii. 
Since Bp waa llie regression of JS^oii age, IhiMlerivalivi' i*^ ftir all practi- 
cal purpoaew equal to Xii/i+XiWid* • • • . 

COMPOBtTK TKflT R0H UANKtNU mHCHlMtS.\NT ni»Na 

To judge two or more dmcriininniil fiineli«»iiH for i ojiipunilive I'fTi'i'- 
tivoncaa, it waa desirable to use a single value ratlier Ilian a si‘rie,s of 
probabilities. Tho lieat discriniiimlion between two grou)is would Im 
Accompliuhcd wilU the fuiiclioii llml prodm'ed the hugi.sL difTen’in'o 
between the ealcuiatecl group meana. When more tliuii (wo groups 
arc under couHidcralion, an nverngo of all the rlifferenceH lii-lweeii sin:- 
ceaalve groupH Ih given by IhoHlope of the function whicli reprc^-i-uls the 
elmngti in lho function per unit change in llie iinlepi'iident varialilo. 
TluiH, for the purpose of diarriniinutioii, the nuixiiuuni slopi* is to lie de- 
sired. This, of couraOj waa (ite original iiitent in luuxiniizing the regres- 
sion sum of Kquares in calculating lliediseniiiinniil fuiiclion. We might 
eay^ then, tlmtof two diacriminanl funclions the one. wilh llie grealer 
slopc is the more cffccLive. However, the varialiilily wilhiii eiasses nmst 
bo taken into account if a elasHifiralioii of individuuls js in follnvv. Tlieii 
tho clinngoinBlandard uniU per unit change in age miglil be eonsiden'd 
amoasuro of tho dwcrimiimtnigerfe(:livcne.s.Hof any iiarlieularfiiiielinn. 
This is the ratio of the «lo])o lo IhuHlandnrtI error of ilm fmidion; and 
tho larger tliia ratio is, tl\o better doea tius compound measiircmeui di.s- 
oriminato among ago groups. 

If two functions havo equal slopes, tho ouo wilh tlie Hinaller error 
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slioulcl be coiiHUlcred llie more effective. This is consisieni with the 
notion just exiiressril llint llm larger the rnlio, the better is the dia- 
crimiimtion. Tlierefure, we propose the intuitive test, by dcfmilion, 

H)o])e of (lie function 

where the sloiie nf the fuiielinii is the derivutiveof 0ftlul The 

{] vnluc's (ire lihled in Tiibtn IV for nil eoinbiimtioiiH shown. 

Ill the thnie-iiK(^ uindysis no single ineiiHuremeiil disi'riininntCH ngc 
with liny neecpiulile (h^gree of pireision, (he failure being piirLienlnrly 
striking for aiiiinal.H of age elass HI. Of (lie baly mcasnmiient.H, dressed 
weight is rniisideralily bcLler limn either of the other two. Adding one 
or Ijolh of tlie lenglli iiHiisnreineiila (hies not improve the prcciHion of 
estiinuh^ peroeiilibly- A function of (hese two wUlioiit dressed weight is 

the poorest for any coniiimnlion of two. _ 

Any one of llio aiitliT iiuausnrcinentH, except munlier of iioint-s, in bet- 
tor tlmu drc'-scd weight. I^-ngth of antler is llie liest single mcamiro; 
nuinluT of poinls has Hinall vahii% (Niminmuds of two iiiUler inoasure- 
mciilH give licUcr cstiiimte.H limn one alone, spread and lenglli of aiiLlei- 
being Ibe best. A slightly lietler coinpouinl of two is one body with one 
fintler clmracler, preferably length or siirend of auller. From the U 
value, tlie comimuiid length of hind fool and lengtli of antler would 
floom t«i lie as effective as any iiiclndiiiK dressed weigiit, 

The iicst coiidanaliou of Ihnai is length <»[ liind foot, spread and 
lenglli of antler. ^YIlen one body and two antler ineuMiirenienls are 
ooinliined, no udvanlage isgaiiie.l hy iiieludingnnoll.er antler mea-snre- 
menl. ( ’oimiare, for example, the values obtained hy eoinbmmg diT.Hsed 
wciglit and .spnaid and length of antler with those oldained l)y iiombin- 

ingthe.siilhre.MvilluMrennifeiriieeofinainbeuni. 

]Y(> nuiv now cheek the iiiKTiiretalmn of tlie ranking of Llie I leslh 
sliown in Tallies II and HI- I--»K'li of antler lias the sinalle.Ht total o 
ranks, and has I lie largest f/ value. lA-nglhof antler and dressed weigliL 
were iiisl and third in ll.e ranking and their eombiaatinii has tin- large 
U value of ITdd. TIuh barely differs rroiii the value l.ltH for spread of 
antler and d^^.^e,l weiglit. wliH. have ouking.H 2 ,uid :i. respee ively 

'riie liigliesL r- value f.n lliree iiii-asuieiiienls isoblmiieil ui li length 

Of antler, spirad of anll.-r. and himl font, which ninked IuhI, 

Hei!ond, and liiM . i cMH-el ively. It was » naliHfnetimi In had ' 

tnitive seleeliou nf llie Itind fool was upheld when at least Lliin, mi.us 
ureinentH were invnived. 
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The Ihrcc nn^nmiirmpnla j«wl toR^-Klu r wiHi dressed 

weight formed the Ik^I ff U'ur. i?- juds'^l l«y f” et. 13 . 80 . 

These mcaaiircuipnlfi, n« we havoM^n, Imd IlKTanhi^ I. 'J. J{, niid 7. 

In dealing wilh ovcrninlurr dwr the rlmn^»’ jiiiNrlnfsifyiiig it* nnly 
slightly le#tfl wlicn n romiKiunfl is iii^rd in^lrad i‘{ any mif “ingln mv^n. 
uremcnL other ihnii length of Wy. IrriRlh of liiml frad, or iiuinljrr cif 
points. The grenlesl ndvnnlage of Ih^ dw-fimi«inni fnnclion uver a 
single clmrnctcr in In age gro»|>s It and HI of mnl^ th* r. The rjUJinlity 
V or its sqmms may jirove of value, einre if is imh in lulent of any iiro- 
portional shift in the XV. 

After this paper wjih prrpart^l, we ran nrr»»?vt a diPfiiH-ji.n of » “imilar, 
if not idonlicul meibure, for the ntnipariMm of iwr» fiinr- 

lious. This was done, by David Duranil in hits liuk KUntnit>\ nj 
Conaumcf I nslalmtiil Fiiwmiig (3|. Hr eimfiiie’il biw lri‘f«(iiienl to the 
compariHOn of two grouiw only, with apidiealvm to l^nd mid good loans. 
Strangely enough he U»o had railed hw fiinelion (■. It is f qiia! to Ihn 
(Sha«/\AY,f,«(/) where Of is the difTertiire Itt'iwiTii ih** nieafiK of ihn 
two gcQUpafor the ith measuremeiafttuUhe iVnre theeortUru utH. 

It is seen llml our V is a generAlixation of Durand V in (he ease (tf 
several groups, for lerma Xi7b in nur iiuinerator, whieh wn.H oblnitifd 
from the slope of the funrlinn. nrt* aiirti griieinli^ationN of Die terms 
kat in Durand's. The denominator, wldrh wr feb 'vnw needetl to tainr* 
down the (/value in the cnae of great variability, is iih-nlirnl wiih his. 

It migiit not prove a difTmult malUT to gi'm rfiliKi' llu' ann!ysis-hf- 
varinneo test ns outlined Ijy Fisher (.5, p. 3771 bu' leni iug fhe sjgniliesiiin! 
of a single discriminant function. Ak phrvioutdy started it Ims U'eii dnu\‘ 
for large samples. However, we are not h* miieh iiilA rrsied in (be sig. 
nihcanccof AsinglcfuncUonnawcareiiiHeliTlirig Du^bt -^ifrom ninoiig 
a number of such similar functions. U would Hvem reiiMiii.'iilih' (o Hup< 
pose that the dislribution of the geiiernliKcd V n oiild br found to he 
related to that of some generolited analysiMif-vniiruire le^l us mi ox- 
tonflion of the distribution of IfotcIlinn’K T*. It luiRlit be mhh'd here 
that the comparison of two diserimimini. funcDniiN umloubiedly in- 
volves the same difUcullies or those connrelvd wilii vniniuvrihons of 
multiple regressions. These have been disruhrtCHl by bnlh Ki^hfr (7J und 
HotGlling (8). 

Al'PUCATION OP discriminant PUNCTIONH no OATA 
NOT USBD IN DEVKI-OIUNUTHF. KU.Nl tUlNH 

It remains to show how the rcsulta from lhia^^u<ly may la* npiilic*! to 
field data to determine ago, atthougli it cannot be too wlrongly (‘inplia- 
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filled that tho funfilioiiH dciivud and the concluaionB reached for one 
lieid of W'hiletail fleer m e applicable only to data from flirailar herds. In 
addition to the data viKcd in compulmg the functions, we had 407 sets 
of mcnaurcnientH willi wldcli wc could teat those functions not involving 
length <jf body and length of hind foot The compound shown in Table 
V wcw applied Ut the lueoHuremenU of the individual deer and age group 
liiiiiLM were flelcrmined as for the single mcasuroincnl. The theoretical 
])rohulMlily of inl.selaN.dlieathm nmy now be comi)arc(l with tlio proper- 
thni of deer uetually inih-elnssiM in each age group. With these four 
me/i.sureiiii'Uls, ealeulatj'd ralhw for the miinials of ages II, III, and IV 
are .1(1, ..'10, and .ilO, respectively — nil slightly larger than the thooroti- 
eal values, .10, .IM, and .24. With the three moa.siu'cmcnts, dressed 
weight, spread and huigtli of antler, the prohabilitic.s are .16, .38, and 
.33- again all larger than Die theoretical values, .00, .33, and .24 (Ta- 
ble IV). With Die two antler measurements only, similni' differences 
were ob, served. 

The lolals in the last eohiinii of Table V show the number of animals 
(hnt would be claHscd in the three ag(5 groups by use of the function 
alone. 'I’liesi^ frcfpieneie.s may be comparcil with the true ]niinl)or8 for 
tlu' (hrei^ groups, 7(1, 201, and 70. With all functioiiH, the number of ma- 
ture! deer is iindere.siiinated in favor of the two other groups. 

TAIlI.K Y 

Al'l’MCATK'.S on ‘lltnCAl.nil.ATKn ni.Hf'MlMISANT KUSCriON, 

l i Vf- OUTKIIMININO AOU OP A OUOUP OK MALE 

lu'i a .v«n' i;sM> i.v i>i;vi;i.oriK(i un: ni.vorioN 

'r.>.a;i2ir,-rr..'.‘7«iOi, ih.ot^hx, 

'i ).r. triir')! ml'.'UH>inc4liiin: . 10. .’.2-1 
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Kl imiKIt INVKSTKJATIONH NlUiDIU) 

In ordei’ Id .Hl,'iiidar<li/.e Die diMcriiiiinanl funetion nnitlHul, it would 
!)(' ueee.vs'iry Ui »-;iiiy niil. three adilitiiainl inve.stigaliiiiiH. Oiui should Ije 
iitiule on a nielhdd of vr-lirliiig the best of several meiUHiireineiils. If Die 
i lest is iiM'l, the ranking H’lieme should be- inve.stigiited further. An- 
ollier .‘should be niade on the valitlily of Da; U*.st of Higni(ieanci! of the 
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lambda copnicient;^, and a tlilrd fordcUTminiiig a l^ni nf piRiiifipaacn of 
the (liflcrence hclwpcii Uvo dyiprimirmnl funrlioiiw in tlio poac of more 
tiian two groiipH. rcrlmpu iho diRlrilmlion the* coniprwito, U, will 
be adequate for lliia if it ia found Ut wtnip getif^raliialion of that of 
IIolclliiig’H P. 
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TIITG NKW WIIKAT CONDITION BASED ON>-^' 

WEATIIEU EACTOII3, FOIl THE rilAniir'EJltJVtNCES^*’^^'^ 

Ut Fn£D n. HAKOKnaoK 
llaroard Umver$ily 


I N J15NK, 1911, thtt li\iToau of SUiiHliro of tho Dominion of Canntla 
l)i’Kiin to for llui Prairift Proviiicoa wheat cmidition figuroa 
l)nj;)C!d oil wcilUut factor, s. At llio Hiunc time it diKCOiiLiimod tlio collcc- 
lion of llio n!i)oi-(,H of <u-oi> (‘on'CHpondoulH for this crop. Aa far aa is 
known, lluH in Lhc. lirat tiun; that a government ngeney has attempted to 
base its oflicinl crop reportH cxcUmivcIy upon objoelivc ineasurcmonts of 
the nicteoroloRictil conditioiiH prevailing prior to and during the grow- 
ing Hcason. 

Tills change, is Iho third that luw been effocted during tho compara- 
tively hliort history of the eonditioii reports issued by llio Canodian 
crop rojiorting serviet!. TJp to 1018, tho condition ns rejiortcd hy crop 
corrospfuuh'iit.s was (fxpr<‘s.sctl as ajiercontagn of a “full” or "standard” 
crop, a derudliou similar to the one ndo))tc.d by the United States De- 
partment of Agriculture. In iOlO, the lloniinion Bureau of Statistics 
ndnpted a [ircsiimably more preejKo niclliud whorcliy t)io correspond- 
ciils wore asked to report cdiuIiMoii as a porcenlage of the nvcragii yield 
nf llio pn'viouH ten ymrs. l-'roin 1081 to lOIO, the oop eondilion of lUO 
j)or ecni was inter] irclcd to be rquul to the "lonK-iime averiiKP ymicl ptsr 
ucro." The lattf-r was first defined a« the averugo yield for 1008 to 1030; 
with tlif l•(!ccut sliift Lu eondilion figures biused on weather factors, tho 
base was clunigcd (o tlu* 1008 10*10 average yield. 

Where cidji e(miUUon (igures are. huKcd on the retmuK of crop cor- 
respoiidciils, frcriui'ut ehauges in deniiilioii are luifortiinato forflovorul 
reasons, ('ondilion ligure.s a.s rojioilcd hy eorri^-spondenls arc opinions, 
hase<l Oil the appcarauci* of the growing oro]) and supiilemealitd hy Iho 
fanner’s exiicrienee of (he general effect of the weather on yield. Liko all 
opinions, they are affiadiul hy (U'rtain ch'inenhH of psyehologioal bias. 
Tlie 1(10 per eenl. eoiidition iiiny be dvfinr.d aa a "conditiem jiroinising a 
yield ('(pial (o llie long-time average.” But it does not usually follow 
Hint in iinielice, a 100 percent eomlitioa is nsHoeinted, on the average, 
witli (he average yield; a fiO per ceiil eondilion with oiie-lialf of the av- 
erage yield, and sti furlh; or lhal u eondilion deliiKul hy 10(1 is 
e({iial lo fdiir I iiiiiss a ero]) einulilioii defined hy 25. 

* 'riiA nliiil)' iiiMfti wlilrlj llili |iA|>fr U »Ha iiiailo wliilp (Ko vi-na n rrncArnli riAniiointo 

Kl llnivnnl I'tii^rmiy nml n |i!iri l>iii« rni|<l>iyrr ti| ili^ .\|trlAiillurnl Mnrliriiiie KervicK, UnllM Kliitci 
neiHtriliiriil "t A,jnrul(ufA: il 0»i' tiu>Rri»til> «if n ncnllirr-yiflil wpArrli iirolfcl for iiiiiimvliin 
iiintliiF<|i.)i;Hy iti fiirrrnciiiiiH rr»)i yirliU. 'I ko luiihtir ia iiii1cii(e<l In Mr. Ji)Mr|>1i A, lltsiUor, uf 
llioUiiiicil Kinihn lUirr.i\i of ABriruleiralKroiiiiinica, fur rr»«liiiR Knil crUiniiiiiK Oin inainihcrlpl. 


•173 



17*1 AMEMirrAK SrAXlRTIr'AI. At^0i:lAT10N' 

GMieraWy Pprakin^, rrop pnrrrfliMMuU'u!* in ft*iM>rlinR nnitlivion show 
ft Iripln bin«; (1) In iMwlr'n'j*HinftlmgavfrnR<*yii*lil (2) In un- 

clc'R‘fltimnlinR llu* iiilrnHily nf Ihc yrar-in-ycur vsiriatinnH in yield, (3) 
In Hhying awriy Irniu rcijnrtiiiR iimre lliaii a “fair’’ yii*ld at any 

time. 

TIui Icmleney nf eroji r(‘|w»rlerf< to niifler<'.«*iimile nvf'raRi* yield pros- 
peris is relevant nnly wlifn* llie eoitililMiii fiRurt“« are defined a.s pcr- 
cenUReH of Home definile ’'uvernRe'’ nr ‘‘luiniml’’ yielil. Ii, will then iij)- 
pnur Liuil u reporlisl enuditiuii of HIM wniild, on I he aver.TRe, aetujilly 
iiulirale a prnliahle yiidil eoiiMileraldy exeei-diiiK (In- ‘"avioaRe” or "nor- 
mal.’' If Ihe final yirld is ex|iiesr*ed ins a prirt-nliiRe nf ihe IniiR-Uine 
average and plotli'd aloiiR the y-uxis of a ?*yri!ein nf ennrdinaleK, and 
condition along llie jr-uxis, (Ik* line of averagn mlat ioiiKliip would iinl be, 
the diagonal defiiu-d by the |tointH(t:0, 50:50, 100: 100, ele., hut would 
lio above this line. 'J'liis dijwiiward bias of tin* eondition reports would 
inciTiwo iiK the ndvain'ra.* 

If Llio eondition fignre.s provided a eorreel indiealion nf the inlnmly 
of tlin vni'inlioiiH in yield, an iiirreaac in the enndilion by a given por- 
ccnlngo would itidieatc, on the average, an eipud refofm' inerease in Iho 
yield, lienee, if eondilion is ploUed along (he hnriznidul and yield along 
Clio verlicnl axis, both being exprensed na pereeiilages nf (heir n speidivn 
incaiiH, and liy o-sing the Hunie seule along bnlli axes, (In* ii‘Kre.‘’>it)n eo- 
clTicient would be erpial to unity; or, in other words, llu* slnpe nf the re- 
grcaaioii line or line of average relaliniiHliip would be *1.5 degrees. 

For mosL eondilion-yield relalion.shipH, however, an inereasn of Leu 
per cent in "eondilion” would indienlo an inereune. in yiehl of morr. than 
10 per cent, ami the liiu* of regressinn would meet (he i-axis at an angle 
of more than *16 degree.s. 

Hut in addition, this bins is iio(- eniisfnnt over the whole range of 
pro.spcetivo yielda. C'roii repurlers would lieKifuti* In Report iiinre tliun a 

I In RnAkatclipiran, U wan fniMul i 1 i»t n c<iHiliii<iii(i( *iO(l ix-r ro'iHirird n( Jiinr hduM cor« 
rtspond.on llie AVciRRe. lo n I'il ixir n>iii yirlil <1*4 |rrr«V'iiiiilHiv«i Oii* nvf‘iti0i‘ ll-JI sIicicah ihe 

iiAina ‘oaiidllloir reporlnl nii July 31 «<.uM liiJirAi** n im.lukMe ),r1il in? )mt mu. In Allicrin, Iho 
<iorrM;K)iidinK ligunrs nra KM and I'ii iHrrrrnl. rr~]ifriivrly. <‘«>nkr)iurtii|y, in r*Ltii|>r>npiR r*<iHlilIuii a.4 
report od I foroxaiiiiilci ill May III mid JiniiOHI. nlli.MinirKalinuM lir miivle (nr Oiii iniilMiry i.l ri>hdilli>ii 
flidircM lo doelino mi Ihn aennon ad^Biicon. hurli iilnl«*inriila a< (lir f<i||iiMine. i|ii’ilnl li'iiii llin ulliriiil 
crop roporl ol (ho (iHondlsn Kovcinnionl nf July II. IlliO. inny mirvo loilhixIrAin (liU ix.iui: 

"... iliKliltlcGlinBa In Ilia rondlliiiM nf Mii^ulit-nl t'l'ilmiii Mnnitnlia mid .AlUrrln »rrcrxiirrlrncnl 
diirinit Juno wlillfl n more Miriijua liMi lii pniilliinii um nuarml In Snnkniclitsmi. l':i|iirF>’'(‘4l In iinr> 
cenlnttco o( Uio pruviiidnl lriiiK<ilniii nvent|ri> yfrliU iwr fiere, MmiHnlm mill Mlirriix Mln ni. o*iiulllliinii 
boili ilonlitiMl lr<iin II8 to Ufl ilurliix June. , . 1 m .saaknlrlieuaH, Uin kIiphI nnulii i'Oi ilRrliiiiHl A |h>IiiIii 
from ti t nt- May 31. lliin ye.ir. Lo KM nl Jijiie 30.* 

*l')ia rejiort diiM nol Indienla lliui iltvre U iiMriniilly e derline in llin r.iiii|ii Imi liKorr’i froiii Miiy ill 
lo Juno 30. ThonvornKO 'eondilion* mini May 31 <luiliij(il«fl|>eriMi ndll-'lli3')’ unn 111 (orHiiiikiUnlinvinii 
nnd 118 (or AlborU. Tlio oorrenpundinM nRiirea (nr Juiin 30 nra ft7 mnl lill. 'I'liue, in IIOO. the ('iinilillon 
notunlly improved from avoroKo lo two alipvoiiveraKaln HmikntalibHnn. ond (roin avrraKS Ui (lirca idmvn 
nvoroHoin Albert n.Tlio apparent lioolins in tlieaondilloiifi|(uiobuiifi(i real niiinilieancfl- 
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“aliglitly botlLT llum avorngo*' yield prospect at any time. In oilier 
worclH, reported coiiililion would not increase proportionately with 
pro.Hjn;otJvp 3 'i»'ld. Cojidilifwi lends to bo a very .sensitive indicator of 
low yield pivispccls, Inil hei^omcH le.SH.Hcnsilive ns pmspccLs iinpi'ove.* 

KlenK'iitH of i)ias in (smdilion figiiro.s Hunilnr to those! described iibovo 
have been observe*! in tn.'iny rounlricK wlmro crop ffireeiuslH are based on 
muiicrieal iinlieiili*ins reKardiug llieappearniiceof the growing (Mop as 
Riitliered from rnjp eorrespomleiila, and adcipiate melhodH to deal with 
tliiH prulileia have lieen wt»rkeil out.* The suceesa of these methodH de- 
pends to a great e-Kb-nt «>n the alabilily of the p.syehological fiietorH in- 
volved, anil, in ]jarlieular, tm the liomogoneily of the (lundiLions Hiir- 
rounding lh(! (silleelion *if the reporla. Any eliange in the procedure of 
collecting the reports or in de(iiulion may eoiiHlituLc a break in ho- 
mogciieiLy ami inlniclma* unpixalielable eltiingc.s in the relationship bc- 
t\V(Mm reported ronditi(ni and jdeld. A longsericH of obscu vaLions under 
hotnog(!iicous eoiidilions is nmled to eliminate )>iii.s from the reported 
comlilion (ignns<. Any radieal innovation will therefore impair theuso- 
fulnesH of UKcnes at eomlUioii reports for forecasting ptirposcs. 

Ill a!urg(!mnnlieror coimlrieH, itieludiiig the United Slates, condition 
figures us reported by erop ctuTespondenla wore found to bo valuable 
Indicaloi's of prospi'clivt! yields; they iiave been used HometiinoH with 
remarkable Hueci-sH as a l)a.‘<is of foreeasting the yi(‘ld Hovoral months 
prior to the harvesl/rhe Dominion Ihireau of SlaliKlieH, however, eamo 

• Tnki*. f'lr (“isniiilo, ilie i-tM* ..J Haohnia.^wnit. 30. WKrn yiH*l wero iKitir, im Iji- 

ert^fi flxlTi N liuxKrla Iwlnw nvrrailfl (o *• iMialirlH IhIi.m- avrrnxn utin (inyrliilUktiiHl, i>ii l)io ikvcroRP, 
by iiil ill Viii'lili"»* fl" rriK-tlH by rr<.|> roiiotHHiilriitn fn.Mi In --111, nr ;17 iiniiilB. All 

IcIciiIImI liirmiin in yiiM mIii'Ii yirltl iiiohcrii aM>rn (nvornMc <|i1un f) to iiIuh 7 litiiilicl)i) uiih andjlii- 
pniilnl l>y nil iiirrmni* III rr|miir..t roinlilinM from iiliin ll.fl lo i>1u<i ni.H, nr li.;) imiiitll. 

Wlirm i'"iii|iii'iii in iili.ilnl yinbi err nrro t.nrtr-tfd (n bfiiriipc n-xnrlcd lo wlicn ibitn for 

nrrnAKn nihii nrr iinav.iiliililnb ii iiiny bn nmin^l Ibnl llin ilni'arluro Okiiii Huriirlly iiiiKia poMnlbty bo 
llun In nliAiiili'iiliii'iii Ilf nrirayp MilnM|UMil In flip mnUitinii rpix-rl. it In, iuilciit, |iii!>iiiblo Oial lliQ dill* 
dliiiMi rpiHiri' iii'idi' )iy rr«|i p<>rrr'|i>iiii|piil)i imriirularly (hr riirlicr tciinrin refer iiiiirR clnrrly to 
ARronKP ^'ivii linn In nrrP'iKi' b.irwr»ii’il. Wi«lr^|irr:id nbiimb<iiiii«;Ml of iirreiiKcfiub.-ciiuoiiL In tba rr|iiirt 
Hill, (lii'refnrr, inUi'ibiK' .‘iii aiijMirnt •InvinHonl binn in (Itn coiiililinn fiiinre'i when tlic Inlirr nre coin- 
|inrdl Hilli liiial yirlil |n r kurffrinl nrrp. Ah iibiiiiiliiiiiiiPiK nf iirrra|ie Iriiiln In bo iihiniciiuril nilli Inw 
yii-liln rntlirr ilniii Hilli liiiili jirlds ibi!iii|i|i:in'MlibiHiiunr<lliin^ Viilibo jiurlicubiily noiicnibln in yciirn 
nf iinnr yii'Mn, nliibi in yr.irn of iiIiiivp-iivi’iiirp yiphlA iinii p<>rre!i|Hiiidin»(y mnnll nxiriit ivf alincidniiliiriit, 
it v>iiiilil ;ii"irrrly nfTi i-t r'nnbiinii li|iiirc» nt aII. 

I( (Inn vii'H Hill (nitre (Imii n inirliiil ev|>1niiiitinn <>f Ibe niirviliiieur biii<i (irr’eiit in Riiiiililinn flRurc.*, 
tliri rp|,iiiiiii«lii|i beinrrn rr|iiti(i’ii r.iiMlitimi niitl ylrlil per nrre ximn hhuIiI be ii hlriiiKlit iiiic It Han 
Iniiinl. bnnpvrr. I bal nberp y irlililnin Here K>nili>ble prr pmlrd urre iia well im |icr Imrvi'filcil Here, (bo 
cnrviilnro Hin uniipulini iiiinniitir^l in llm ioriner rii«e. but did imt di-iiiijienr. A liirllier cmiliriiinliDii 
<if lbi<ifn |iriniilr.| by llm r >'i‘ rii bninl. (nr (be ( ‘■niiidliiii yield diiiii refer tn<irrriri;r mni n. 

IliiHek rr. ni r-n,!lii line rel>iiiiiiinlni'-i brlweeii 'pitiidiilnii* and .vield may Im (nunil, i">|ii'rl(il1,v early 
mill laiein liii' rr.iNii, In ilmpulv |iari id iIik Kriinliniiieoti.ii, tin- mini et>rri-lnliiiii iieUvei ii 'c'liidlilnu" 
mill yield In inn. ,||y |, cur, ninl ilm Piir^iliiieiiiiiy <■( tlirrelalliiti'dii|iinrrri|n(t|iily lilnrrerl by nrnirn. An (ho 
■eancii iii|vt>iii'ei, llm denirinrii (rnin liiiearily Honld beptiMii, iiinro Hlmrily lirfnre liurvi'Hl. 

hitHPVPr, |irmi|prrln nf liiiin)ier rrtijm brein In brramn rernKiiiied. lutd (be relal Innii1n]i bclHi'on “rniiili- 
llini' mid yield leinln m ^|•|lr•<llp!l n niraiitbl line. 

I Hoe Uniled Hlaieti I leinirliiieni <d Anririilliirc. Miprclliiiienun I’ublienlinn Nn. 171, The Crriji orid 
Lirerforli- .Srrtico I'fiht (/iiilrd Staira WiuibiiiKlon, I). (!., November lUilS, up. 3i!-U2. 



4.70 Ambiucax KTATiwric'Ai. Akrocution- 

to the concIuHion llml tlic "condition GRurcs olHninerl rUiring tlio grow- 
ing ecuson nre not Rufficiontly precu’C tnnorvn nw n hn^i-s for t|U«iiliiativo 
forccmiling."* 

No forecjiHta of iiroduclion Imvo Item ioaiirti Iiy llu* gov- 

ernment ainccs 1927. Up to lOlR, oiririnl formiafa of yn'ld niul produc- 
tion oltlnincd by the “por" ay»U*m adoplwi by litn UiuUmI Sttilea De- 
partment of Agrinulturo in 1012 had Itren iti«urd. Mlie cojidiiion iw re- 
ported liy crop correapondenlH wuh exunvaed na ii perretUnge of a "fair' 
or "Hlnndard" croit. Foreen-slR of itroduelinn wei** iw»ned eiiriy In June, 
July, and AuguHt. 

In 1910, at the HUggeHtioii of (he Inlerna(imud lii.^Citnte of Agricub 
lure, the Dominion Iluroau of Slalwlic.a ahifled l‘t a itn-Rnnialily more 
exact method whereby llic corr«<iMm<leiila were asked to report condi- 
tion as a percentage of a ten-year avemg*'. In making ti foreca.'^l of yield, 
thia reported porcentago won applied directly to llm average yield of 
IhcprcviouH ten yentn. Tlic renwoim given for Uiik elinnge are asfollow.s: 

“The diHndvantngo of (the old) pyHlem ia tliul Die '.sUunliinr or 'full' 
crop ifl a matter of opinion and dependent eiiliri'ly upi*n Die mental con- 
ception of each corrwpondent u« to what aiirb a standard should bo. 
Canacquciitly, thcHyalom haano trucHtnliHlirul 

Within a year, tliia method proved unHalisfuclory. nml it wiw dlscon- 
tiiiucd, though without mention Dial the true relation lietwem condi- 
tion figures ns reported and rmo) yields might difTcr from Dm one pre- 
supposed by the dcnnltion ofTicialiy adopted.* 

Between 1020 and 1023, the Dominion Bureau of SlnliHlics did not 
publish forecnsls of yield and production an of June 3(1. 1'urcca.sUs on the 
basis of Juno 30 condition were resumed in 102-1, lait delinitely lernii- 
iintcdin 1027. ForccaHlsuHingcoiKlitionat July 31 were continued imlil 
1027. Since 1028, no ofliciul intcrprelntion of condition Jigure.H IniH been 
made by the Canadian goveniincnt. A preliminary c.slinmlc of produc- 
tion, issued early in September, i.H Im-sed on crop coiTCHpondcnls' c.sli- 
rnates of probaldc yield. 

Do the condition Ggiuca for spring wlicnt in the Prairie Provincc.n 
Imvo value for forecasting yield per acre? To invostigale lliis (pic.sLion, 
the condition figures lus reported by corrcspondi'iilw during Dio period 
1921-1037 wci'o plotted against Die fiiml yudds, Koimrutoly for tlm two 

* C, V, WlUon, Oomlnlon Uur«AU of SUlInllw, iMiilfmu /Iriurrii ll’rulArr t'i\rl"ri and 

WAtal rr(M4 i'll 1V<i<frn C'anaJn. I’Hper proMiilMl nl llio I'.int iiimiiIiik i.f Uio <'niiR>lian Hooloty of 
'J'ootinloAl AKrIouUurfillfliA mid iho AiHerinn SlMlnUeiil AMuclmlan, OiUHit, Jiiim UU, Mlinco- 
Rrapliwli 

‘Uoinliilon ol Cmtndn, Dcrnrlnienl of Tndo iind Comiitrrce. C'enmui nixl KiatUlIoAl OfTIce: 
A/onOil|//JitJl«0‘n of AgritiiUural Staliitic*, Vol. It, No, I IR, April IflIHi p. lO^I. 

' CniindA, Dominion Iluronu of SIrUbIIm: AfonlAlir AMlfrlin of AvricMUural A'faOiC'rj, Vol. 13, No. 
143, July 1020, p. IA3. 
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provlnccfl of Saflkatcliewaii and Alberta. Tlic significant correlation co- 
cflicienta or indexes’ of Table I were found. 


TAlll^ 1 


DaU t'f ripuri 
Mny3l 
Jiino 30 
July 31 


SdiJkofrAtiran 

0.‘JK4 

0.670* 

O.H30* 


* IridleBliM rurvilInMr relnllunBlilp. 


Albtrla 

iiol KlRnKIcatiL 
0.626* 
O.OM* 


In view of the comiiarativnly high correlations* olitainedj it would 
seem that Ihri C/'niiadian eoiuUlion fignre.s aa reported by crop corre- 
spondi^nts can iie u.sed .suceessfully a« n basis of forccnating wheat pro- 
duelion. 

Wlien the IJoniinioii iHireau of Statistics made its recent shift from 
condition figures lm,*icd on crop reporters’ returns to condition figures 
based on weather factors, it annonneed the ehange with tlie following 
slateineiil; 


' 'J‘liQ»i|unrr<if Oicntirrelnllori r(Kinielerit(orinclet)h unod ffttlior tliQii OielniloxlUeU. TlietQunrcd 
eoirclRiidii e'**niricril or mkIpi iiimum UtA KrcciiUKo nf Ilio tnUl ycnr*to>yuir varinbliay in yioldt 
iLaI h amuaIriM u ilh Uia (irMlIclur (or iirAdiclurn). 

All ediiclRlIdn G<)crilciotit4 find iiitlciM>iRVolt«eiic4'trerl«l(ur))iiiii. nccordiiiB lo lliofonnula 

/e-i- (i-fti) 

L J 

nliert n li ihn UiIhI numhrr i>l <il>«Ar\Rili>nfl And m Oio numbtr ul conaliiiilA luiod. Kcd M. Bioblol! 
iltlhiilio/attuliUu'n Atxilvni, 177. 

TIicnr RxrrrlniiKiiR nriR A*.w|>iim( iit It'.'IH. l■^•rcRn■l(fl Uar«I iiii (■undilinii rnixirlB fur I03K nnd 1030 
iroro HrII wiliiiii l)io rntixn i<l ihf /•io>nt of t«UiiinltniarhiK IliA pfrJf'J covered by liio luiHlyNia, 01 len 
bIx did iiiiC <*iirr«'d Oir ninii<lnr<l rrrorof miIiiirIo; cxomlcd twice (ho Rliiiidiird errnr. In 
1010. howRxrr, IliA I'liiiilhl'Ki itKurcn, wtih twu cirfitOonx. Ml rnOior fnr olT Hid mark. 'I'liroviRlioul (Iia 
IV flirio I'rovliirM, iliii iti 10 rtinililion liKurAR wero uiiuBUHlIy |HHir iiidicitlurB (if (ho (iniil yield. In roiiid 
eiiiKMi. OiRili'vInliiiiinfniiii llii> liiiAfirnvrrairr rrliili<iii«Ui|i«ornKina>ttn llioliiruc^l lillliprtu observed. 

II«iMn\cr. li'itiO i<f llipfln diivInlioiiB vuin Inrurr (Imn 1.7«. In otlirr wonln, oven llic InriirAt of (heea 
erriirndld ii'iLnrrnl wlinl odp would pxinrrl lofiiid in rAiidom oninidInR. utlcuHloiirn In nlmut lOoniivi, 
Miir<>i)vrr, in nifOniiH Oil^BlRirinmC, wcamuiiia tiintour HtmiMirnlreKCP'^ion curve Ih idnitical willi llio 
'(ruB* rpfKBv-i.niiin. II llio rlHinlnid rrtoT iif tlio rrRrtvtsion In inVcii in(<* ncRiitinL, wo olilniii, lor (lio in- 
dividiml fnrcDinl, n nlRinlnnl riror wliirh in n|i|ircrinlily liirKcr Omn tlio Hinndnrd error uf oiiliinnlo 
(ooiiipiirA M. I'lrkid: Milh- thtj (‘t'rrdaliun .1riolv«i>, 'Jiidrililinn. UMl, i>. 3'M). 

■ Ar it linn lK'('n ixiinti'd nut rImivc, Ihc definition of Oic 100 jicr cent cnndllioii wcui clntiiKcd in 
10.11 from 'Oio coiiiliiiiiii |iri>iiu>>iiiK ilioavcraKC yield |ierncrcuf ilie iircviuus lOyciira’ lo *n condiliou 
pruinioiiiti llien^cniKnyiclil li'dl).' 

AIiIiiiiihIi nlriclly RfM-nkinK OivteiR no enfrbneiii for niiy rucpr regardiiiK (lie cffccl of lliln chniiRO iit 
(loriiillinn. Ilirio In it rt.ir iilrnildo (lumlii.n wtiMlirr Oie nliKht iiiodilieflOon iiiny not linvo been over- 
liKikifd nitirriy by iiumi rrop r>irir'’|iiM)<b‘iilii. In ri>iii|iuliiiK tlienbuvc I'orrcInliixiR. llirrcloro, llicro 
rnitnncd to lie Jiinlllir.'iiiiiii fur iirKlrniiiR It nlinKi'llirr. In fnrt.expcrionrn in viiriunn mnnlricH Imnnliown 
lliRl wtmipsrr llie bni-lr ilnliniiloii iiiliiiilrd liy tlin cmii rein-rlMigeervirc, (In' linne nr KHl per ront enn- 
(lliiiiii III ilih iiilniln III rrii|> iiiifrr.<|MiiMli'iilw Inrun mil In lio n luiriy ■•tiibln rniirniil. CiirreH|iii|ii|iliK up. 
Iirnxiliinlrly, iinl (n ilni l■.(lR.|inlr> nvi'iiure, luil in r IniiR-lliiin *(i(<riind* rniiilillnii wlilcli wiiuld InillRiito 
nbiii A'livprnyK yrhl I’ri'^’i’i'riR, < 'rnp rnrreriiniiili'iitd rrriii lit liRvi' n deniiiln lilcn nn (o wliiiL llirir llcldii 
*niil!bl‘ lo iiriHlnre In tlie iib'^ciirn ol iIaiiiiiki'. In (bin reiiRe, a *mirn)ii)' Rrn|i in InUeii In bo ii lull nrop, 
and yearn nf » i>lrn|.rriiil or ron>|.lrlr ri.i|» fniliirn niiiir.tr lo bn InrRcly forRiiltcii wlien llio oiirrenl crop 
is B|)|irnieiHl In icrrnn of Uio ‘inirinAl* cninlllliin. The f'anvdinn condUlun liiiiircs iiro no oxccplion lo 
(bUrule. 
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In. Table U a comiiariBon 1h afTorjIcnl belwcen llio wltMil tfinil(li(*n fij<urea 
in the Prairie Provinrew baaed mi llin wraCher fnrUira, nrnl haacd 

on tlic relurtifl of rrci|> correBnondonU os tliey Imlli rrlnlc to llie condition 
figures corrCflpontlitiK with (he fiiiwl yfflUf* ffcr «ciy! {itr cwcfi year's cro]>. 
Tlio tlircc Bela of condition figwrea employed In liie comi»nriwin imve been 
ftdiUHlcd to perceiilaKefl of the new IWIS -1*11(1 loiiR-lirne avernRo yicldB 
per ncre for each provinre. 

A compariann of the cmidilion rigiirra alinwii iniiimleB that on an uvrr- 
ngo of 7 out nf every HI inntnnren, ilic roiidMimi fiKiirr^ Imtirit on ncallirr 
facUini npjirnxiinale more rlmtely the ntial yield «f the i'rii)> llinii have tiui 
prcvinuHly publiBlirrl ronditimi finurea. In (he majority of (bn rrmainiiiR 
inatancca, where Hie prcviouKly employed nnidittoii liKiircN Imvr brrn more 
HcnpUlvfl to ciiniigcR in prop proRpertH, the ri'nioniR have Iippii IIk; ornirrence 
of heavy runt nr inaecl damage, whirh in turn have not brni rrlated to 
changea in the weather fiictoni. In ncliinl firnrtire in the future, (he svlical 
condition riRurca hnned upon the weather faclfim tan bp ndjiiRlcI in the 
event of abnormal grasRhnpper ncitvily, or in (Jio event of mat dumiigc, 
wliicli will be IcM proljnlilc in the future thnii in the pnnl. AccnrtlinKly, uhc 
of the condition rigurcs liaKcd on wcnlhcr factora in experipd year in ami 
year out to provido a more accurate indientim) of the numericul cliuiigc in 
Prairie wheat proupccts limn ima been avnilalde in the pant.* 

This aUtcinCttl fiiilx to do juaUco l« Ilut UM^fuIncj's (»f llu^ condition 
figurca limiccl on ilic rcturnn of rropcorrcapondiMitr* nnd it Ik ujit to givo 
rifio to fnlao hopoa an far an tlio new nyMcin i« cimctTiicd. In fncl, tluj 
above comparinon HcnmH mialrnditiK on iiiiMnil>(.T of coiiiit:( whicli eu' 
mulntivoly contribute to dlxtorl Uu* picture in favor of the new nyHlcin. 

(1) In attempting to improve lh(« condilion ligurca n« reported liy 
crop t'orrewpcinclofiu, the latUirwcro appareriKy ndjuMted to (ho 1008 - 
1040 bano in Iho fallowing manner: 


1021-1030: 

Adjusted cond.^apuijlmbcd eund. X 
1031-1040: 


Av. yield nf precediiiR 10 yonra 
Av. yield lOOH lOlO 


Adjtislcd cond. = ])ui)liHlied cond. X * 


Av. yield 1008 193(1 


Av. yield 1008--101() 


It was assumed that a ehangti in llie lumc would, on tliu fivtuaRC, lend 
to a proportionato cliango In the condilion figures. ( )winR to the rather 
complex rclaliojiflJii)) existing between "comlitiojj" ani] yii'lil, it turned 
out that thin "adjustment" of the condilion figurvH, insiend of improv- 
ing tlio corrolation with final yield, actually rcsnilcd in lower coi'fiicicnlH 
in all COHCH. In Table II the correlation coc'Hielenl.s or IndexcH obtained 
with the unadjusted condition figiircK are coinparcd with llie ones ob- 
tained after adjustment. 

* Cnnadn, nominlon PiiriMiu of SlRtiBlIen, AiirioulturAl Prsncli; Oudrlrrl^ /JiiHrri» o/ /((rneuKurnl 
Sfoli'ili'ci. Vo). 3'1, No. 3 do. Aprll-Juno tO-ll.pp. 110^110. 
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TABLE II 


Onto of report 

f^lulclibwan 

AlborlA 

Hrfnie ndj. 

After Atll. 

Hoforo nd). 

After Ad], 


Mny m 

n.2M 

0.000 I 

0.000 


0.000 

JuncilQ 

a. 670* 

o,ai!0* 

a.G26* 


O.GOfi 

July 11 

O.MU* 

0.771* 

O.OM* 


0.587* 


* Indir-jilpi riirvillucar rr1nil(tii«hltt. UrRrotniiMi curvM W4ra Tillod Hrhorovcr UiIh [od lo a aUitiall* 
ca)I> “alittiifK^AUl" iiirrrftoo in ilin c'lrri'liiiiin. 


Tlic fnn'<‘HiioiwlinK hcaUor (linRriimH appndr to c-oi'ioboj'ivto tho liypo- 
tlKiHiH tliul llio sl'iKhl chauRo in (Icnnilion In 193i miglit wdl luivc 
pivi^scfl pracLically unnolicod l)y Uiocrop corrospoiulcntH, 

(2) In Uu'- roinjnu'ijion nnulii Uy U»c. Domiuum Bvut.ivm of SfcftLiBtica of 
the two HCls of (Minrlition fiRuros, account was not taken of the fact, indi- 
cated aljove, that wherever condition figures arc defined as percentages 
of Home, definitii “iivorage" or “normal" condition, they tend to fall short 
of aeluul wlieul pronpecls. 

(H) Allowance was not made for the tendency of crop correspondents 
- -also dt'sci'ilicil ulj<jve — to uiulcreslimale tlie inUmhity of variations in 
yield. 

(4) Allowance ^s•nH not made for curvilinear bias prenonl in most con- 
dition fiKures liasi'd ou crop corrc.Hpoiidonts' reUirnH. 

Ordinary correlation inethods such as arc used in the United Stales 
mftk(5 allowance f(jr these syshnuutic hiases. 

In the series of ''condition figures” oaUadated from weather factors 
with wlilch coniiKiriHon is iniulc, llio types of bias Hummarized under 
headings (2) to (*l) arc not present because: (a) Tlio metiiod of miiitiplo 
correlation slurls out i>y (MpmlizinK the avernge computed yield with 
tlio average actual yiehl.*" (h) The Icasl-wiuurcs jirineiplo automatically 
allows for (lifTereiu’i's in the iiilensily of the variations in the predictor 
series a.s (smipared with lho.se present in the depoiulont variable. The 
forimda is so conslnndcd that if comjmtcd yields arc; comjiared with 
actual yields, llu^ itositive and tlic negative crrorH ju.sL balance each 
othei'; lli<^ sum uf the (‘rrors i>f e.sliination is equal lo zero, (c) Whcre\'Oi' 
the r(!luti«)nslnp hctwemi wi'iilher factors and yield could not bn ropre- 
Konled adcfiualely by a .Klraight lino, curvilinear correlation inethods 
wcr (5 appliisl l>y (lu* Doiniiiioii Ihircau of Hlalistics in working out the 
weather-crop forinnliu’. 

Ill order lo olilnin a fair comparison between llic two hioLIkkIh, hoLli 
K(!lH of coiulilioii ligiires imisl he aiuilyzeil in the same way. In the eom- 
parison made by tlie Bureau, only tlio wcatlior factors roL the henefiL 

'• (j’oinjHiro, liownvcr, foot nolo |2,AeciinclpArn»rApl». 
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of an fldcr|iinU‘ fitaLiHlirid irralmfiil. SYIhmi rnrrflnlion mclliods 
arc applird in Ijolli ciw-ra, il npiirnrs timt fnr Smskntrht'wan the 
tlircfi cnrrL'Inlirm rrM fliririila («r iiidrxc'«) r<»iiipul<‘d nii llu* bmn of Hir 
old-sLylc condilioii fiKurrs ari’ all liigli'T Ilian lhwr‘ obtuiiu’d willi Iho 
now fi^urc'rt luiwtl nil wrullH'r fnrlora. In AIIktU Mk* rniTflnliojiH ob- 
tnined with llic it(’w ny^tcin ara iiril inaUTiully hcltor ilinii IIiohp found 
on tlu^ bfuijH of the (dd inelliofl.” Tin* rriefReiriiLH** (nr indexoN) oblaiiUHl 
in lh(i two rrwrx are hIkjnvii in Table III. 


i Ani>': III 



Kuk«lAhR«IUt 

1 

All'«ri-!i 


Dale nf 

C'und- M pubUehe^l 

CVh'l. I•AM■I 1 

1 fViHd AA puidiehnl 

f'lriil- 

IiaikI 

report 

fll&»Ml on tTirV 

t>n I 

rltawlwi pinp 

nn wMilipr 


reporiers' rcturnnk 

iMfni* 

I rrpniim' muirw) 

fariura 


loai-loa? 

tWI- 

toa? 

1K2I- i 
lom 

IWI li>.17 

|t<3l~ 

1U5I7 

JU-IO 

M«y31 ' 

0.2M 

0 m 

OHI 

0 uon 

0 463 ' 

U.flU 

Juno 30 

0.670 

0 dm 

O.fbV.1 1 

0.636 

0.731 ' 

U.OHS 

Julyai 

o.»:iu 

O-MKI 

0,7«'l 

O.Olt 

0,73.1 

0.766 


(G) A rcfont Hludy” i»y the writer iiulienLc>a lliat it h jjiwsibhi to iin- 
provn tlic wheat (’oialitioii liKiirdt n« reporU'd by ernp r jjrrr^pondeiiln 
for tiio provinces of fvaakaleliewaii uiid Alberta, will) tlie ahl of one or 
two wcatlier faoLoro wtiieh ernp correapondeniK appui t-nlly do notHJif- 
ficicnbly can>iider when jud^inK (he eonditini) of (lie ero]». U waa found 

SulmtclieM-nn, ilia mcml (mpurotni uf ihn wtiMi'ititnluriiiX |kn>tirtl^<w, (nr inoro IIirh 

on^-luiK of llie CsriBtlinii %IimI AcrrsKo: AllwrU Cor (•nMlilHl. 

uTlie oorrolnliuii liiUo»e»i MHiipuiNl f«>r VnulUn-n iHiMn) on nrAilipr faruin* iliflrr rniiii Uin'e 
■liotni ill l)r. Wllurm'ii ilutly (* tlif Iiintii>nc«n( nml I'eitii^rAiurn nn WlirM YIMiln in llio 

I'nirio 1’rorIneM, lUm- llDO.' ( 'iitintU, l>(>niiiiliin llurc-iu nl SlAlUllnir, Oxii'erly tli-lhiin n/ .HifriruN 
fuiiU a<ali»liVi, Vol. 3-1, No. 3U1, Jut>’>aoeipm)i*r, lull. |>|>. If,? IK?. ('I, miHrially p. IH7). ‘i iio Intlor 
were oompiiieU nll«r oielunlnri of yr-ini in «kl>irti riial mMiwIy rnlurMl yjOilii aiuI, for Knfiknlcliaiinii, 
after ndjiMliiiant fnr dniHABe liy en(<«iiii>|o|cir«l fnnlora in ilia ycain )Kl| In an a|>|>ritiini1 (if Ilia 

ftllo(|UBcyot llioweAl1ior'CMpforinu}BO(Iovi;l<i|«(l)j>‘tlial)oiiii|tio|illitieAui>f ('laiiniirA, liipwcviir. errors 
tluo to 'oAirAiioouB liilliiGnaM' inuiit )>e Inlian iiiio full Acr<iuiii. AMirc Oin |ii<i)ili>iii nf preaiclinK Uio 
ofToot of llieiie lAoton on ylolil in n pArtkuInrIy iliaicuU nnr. 

II, liUHcvor, (ho roKrcMluiiB deriverl from llio rr4lurc<l numlifrol nlMprrvAiitinq atc npidica IixIid 
uAofe iwrioil, n dliorepanoy APpeArs IwiHi’ipn itie A\crAR<< iwliinaic^l yieiil rikI ihi' ai pmiin ncluiil yield 
for 1021-1010 (cf. loc, n(., TnMo 2, g<>Ib. 7 and K And TaMc k c»te, 7 Rml K) Aiijii'liiiMil uni nindo 
lioro fur thin dlacroiHiney liy oinipufiiiit liiiear oirrelAiltnin I'eiween Malmnlrd nnd nniml yiekh. TIio 
oorroliUlon aDalliolciilR Uius olitfllried Horn lliim mrreeirti m Allnw (nr ilrRirn nf fretd'iin. '1 lie Intler 
waio (lorlvetl liy AubirnotliiK ilia nuinker cimniniiu ImlleMnl in Urn slndy <r<'»i|‘nie nl>u> Tnklo IV) 
from ikolnlnl numboral (ili^nrvailnitN. 

TIio fullowIiiK fnoiorR were imerl in Dr. WilMiit'a ntiidy P-rXeiVnleliewnii, .Inly ‘O: h'evrii yenm' 
wolRkled nverAKA prooipItAliuii, pmeRMiiiRl itioelpliAilini. epiinx |i(erl|ilinil>>n, ei'iint! leiiiiHTnliiro, 
Aummor iireoipllnlloii, Rummer lemi>frAUirA, ('urvllinear (uneilnnn Iiava keen I'iUhI in four of tbenn 
faoloni. 

" Fred IT. finndoreon, auronu of AKrlcullural Kconomlra, Unlinl Rlnitu Depnrimcnt nf Anrlciil- 
(uro: 3'Ae Uieo/Condilion Riporltnnd WtothtrDala in Pnfraiiino lA< Firfd prr drr« i</ IFArnl. (Mliiino- 
(traphed) Oalober 1013. 
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that forcfMifitfl l)U8c:(l on nffirial comlitum rcporlfl may be Bignificontly 
improved by allowing for variationn in Kulwoil moiHtrrc and for weather 
conditioiiH i)revniling duruig the period immediately preceding the 
roijorl. 

Lack of subKoil moisture would not iiecceHnrily affect tlic apijoarancc 
of the ci'op early in the Htuusou, provided apring niiiiH had been fluHicient 
to genniiuite the ertjp and give it a gocKl Htnrl. In fact, lack of subsoil 
mnistiue might not greally affect the. appearance of the crop untij after 
licading time <ir laU'r \vh(‘n the plant i'e(|uiremenls for meiHture are at 
nr near their niuximnm, and the. moisture- d\ie to precipitation during 
lh(^ growing Hcjus-rm l« nearly «)r c<imphaj‘ly used up l>y the plant. One 
might infer, llieicfore, that the emidition of liie crop in the early part 
of thcKcnsoji is inlluenced largely by euiTenl precipitation, and the rc- 
servu of nioistiire in the lower level.*) of the soil Is neglected by crop 
correspomhailH wlicn e.stimating condition. Unfortunntoly, no direct 
data regarding huIisoU moiature wore avaihddo for Lhia study, and rc- 
couine had to lie lakt'H to the indircel reprcscnlntion of variaLioiis in 
Boil moisture by om^ < if lu deter iniiiant fac-tors, namely tlui precipitation 
received during the iiiontliK of .Sei)leml)er, October, and Novcinhoi* of 
the year iircccdlng harvest. 

It appcanMl likely, rmllieimore, that ero]) eorre.spondojits would fail 
to allow for 111)' efT<-ct of weather coiKlitions Immcilmlely i>receding the 
riiporl. As Ihirncs and Ilnpkiim** liavai pointed out, even a lieavy down- 
liciur docs not lead l<i a (MoiHiderahlo iiierease in soil moisture at iliu 
deiith avidlalile for plant use until ten daj^s or more after iU oeeur- 
rcncei’* that is, llm appi*urane)s of the crop may not he affected im- 
mediah'ly. Oiii'- would exp<-el that IIiIh lagged cfTcet of rainfall m par- 
liculai'ly impni tant dnriitg (he p(Tiod ]>rec(:ding heading lime (about 
the emi of Jutu* and hegimiiiigiif Julj') wldcli i.s coiiKidercd a critical 
period willi regard t<i wlieal yivltlK in (he IVairui region. Consequently, 
it is particularly at (lii.s (iine of llu^ year that any tendency of crop 
corrcHpondenls to m-glr rl liiis fnrlnr wouhl n*sult in a eonHidorahle 
of rcliuliility and timeliness in (heir reports. 

Tiu'.se two hypiitlie.'ies wi*n* te.sted stuti.slieidly and il wa.s found that 
tlie increa.se iii the coiTelutioii eoenicieals or indexc.s rcsulling from the 
inclusion of lliese faeUns is highly Kignili<'anl. It would .^^cein, in fact, 
lliaL in Albeiia (’oiulilion taken in isinjuiielion with llie above weather 
factors wonlil provide a heller ha.sis f<ir forceasling wheat yields early 
in .filly Ilian wa.s ]M»ssihle a full inoiiili hiler <ni ihi' hu.siH of lamdilion 

>' H. |l;<T(.r.i nrnl N lli.|ikiii«: .*•' if .Wi.iflitr« nn<l rVi.fi i'nxIiifSnn. Oiiiiiliiliiii iiF ('itimilii. IlcilifvTt- 
nient nl Agiiriiligit<. lUillriln l-'H) N*.* Srrim.OllaMii. inSa. 

a Work vuili n.iil Amei (hmnl (IU3H)alMiHr4l Uint il loiik n week Ki lott tlnyn lorn 

piMipIlAlloit of Iw.i liirlipg (u ]icoeirA(« inches. 
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alone. In Satikatcliewan, fori*ra«l« ina<li* early in July l>y niran-s of the 
condilion-and-wcallKir formulae may We rxpH’U'il lo 1 m’ ahtnit tw re- 
liable 08 forccoRl« made early in AugUDl boi-r-d nn roiKliiioii nUmc. 

In Table IV, Liie eorreeb'd Hi|uiired (urrvlalion ntJlTirhiilw (or in- 
dexes) Involving condition and iirewasuiial preriiiilalion lire ehowii for 


TAiir.ii; IV 


Dnie 

e( 

r«r.ar( 

Vftiuhlr^ uwil 

Hi 

Kumf-rr 

«.«n‘ 

w.Val'h««sfi 1 

f«f 

UlW*'!* 1 f«‘|. 

rrfiH 1 

Nwrr.Hrf 

kMthIa 

AIUha 

K'fUamI 
flfw til 

f'rit«i|. 

<>rrrlAii(jn 

’ inilri 

Ccir- 

t«ied* 

Mnyai 

Coudillon 04 fiubUdiMl 

3 

0 37*4 

0 3KI 

3 


0.000 


"AdJtMlod" eund.llun 
CondlOon nnd r.r«*eaMtukl 

3 

O.OM 

0.0(11) 

3 

0 Ml 

0.000 


pfedtdlAlInn 

V*rioM WMlber facfori 
iWOMH) 

3 

O.flJI 

o.fio? 

3 

u.aiM 

0.331 


mai-ipa? 

7 

0.M4 

0 'iA4 

n 

0 n7,i 

0.463 

1 

1031-1040 

7 

0.413 

O.lll 

R 

n wi 

0.3M 

Juae «M) 

Condition M pultUxh^d 

3 

Q.OZf 

0.ft7U 

a 

fi.MI 

0.A3A 


"A<l]uite<l" cotulliiou 
Condition nnd pr«»«AMnal 

3 

O.fUA 

0 370 

-j 

n.^•Hl 

0.605 


l»eel()(lotton 

Cfliidllloii.prfMdAfinklpro* 
elpiUllnii, lOdayn* pr«* 
olpIlAllon ntid 10 dnyft* 

•t 

0.7«fl 

0 701 

4 

n 703 

0.M.1 


Uini|»«raluris 

Vorlotifl wcailur (adoni 
(Wilaon) 

fl 

o.tw? 

U.Hd.^ 

1 

ri 1110 

O.WIO 


lO'Jl-m? 

II 

0.N13 

0.4W 

n 

0 Mf 

0.73.1 


1031-1UIO 

11 

0.7lf| 

O.lMr.i 

H 

O.MM 

U.0H8 

July a 1 

Coiidillon ai pul)li»l)«^l 

3 

O.Hr.d 

O.KIH 

;« 

n,m3 

o.ni -1 


''Adluslml" eutitlllioii 
Condition and proiteiknonnl 

.1 

O.HOO 

«.771 

ri 

o.ni'j 

0.fi57 


liroclpilnllun 

N'krlouit weallier faettir* 
(WiUonl 

i 

o.cao 

O.dH 

a 

0.737 

0.088 


1U2]-10,17 

II 

n.n7A 

O.ROO 

II 

O.R'17 

0.720 


1(121-1010 

11 

O.iiOO 

n.7H0 

II 

n.iwi 

0.755 


* Correolcd lor nuinbor d( dcgrcM of frtcduin. (’umpm Fwjtii'ilo 7. 


the two provinces of SaNkuteiiewun find Al!«‘rLa, ftir May .'11, Juno HO, 
and July 31. Another index, invulviug, in uddilioii, wcuthei' (‘ondilionH 
during the Lon days immedinlely preecfling the. repoil, in Hlunvii for 
Juno 30. It would Bocm that with the exeepliou of the May 31 mid July 
31 reports for Alberta, tlio reported condition Pigurt'H, when IreuLod by 
correlation mothodH niul supplemented by wealhor fafaor.4, may bo 
expected to afford a bolter basis of forecasting wlurat yieUlH than the 
weather studies of tho Dominion Bureau of Statistics. 
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(0) In comparing tlic new condition figures “bnaecl on weather 
fftctora” witli llie roporltid condition figures, it should bo noted that the 
former are based on a louHl-squarcs analysis involving a considerable 
number of variablos, whereas the latter, if treated by correlation 
methods, involve only two or three constants. It may bo argued that tlio 
('.oiivenlioiial rorrcelioii for degrees of freedom takes care of this. There 
can bo no doubt, however, that as the number of consLants used in the 
aimlyeiH iiH‘ri‘JLs<‘H, tho regr<*Hsion fornnilue derived by Icasb-Hcpjarcs 
]>ro(!(‘dnrcs It'iid to beroine subjecL to an iucrcaaiiig extent to tho limi- 
tatioiiH and pitfalls inlionmt in our Htalistical technique. Tlie signifi- 
cance of forecasting formulae lends to bo reduced by such factors as the 
ju'c.scnce of ir)lnt rclaUoiiHbip.s, inadequately dealt with by the conven- 
tional additive inetliods; tho presence of serial correlation; and the ap- 
pearance of HpuriouH relalioiishipB which occur wlicn tho same body 
of data are used to c-Mtablish n hypolhosia and to prove it.'* 

This writci’ is well aw'aro of the sliortcomingH of traditional crop re- 
porting and HliarcM the liope that condition figures l)a.socl on cor- 
rc8))on<leid.s' re)3oi'lH will bo Kupplemcntcd to an increasing oxtont or 
ovim i'eplacc<l by <»bj<‘clivo in<rlhodK of crop forccosting. It is in tliis 
way Ibut progrc.ss will be miulo in (lcvclui)ing the tcclmiqucB for foro- 
ciiMluig producli<iii. ])r, WIIkoii's unalyHcs of the influence of weather 
factors on wheal yif*hJH in tin* iVairio IVovmces reprc.4ont a valuable 
conlriliuliiin to IIuh end. UnforlunaUdy, the diHcouthnmncc of the 
cnlldctioii of wheat condition re))orUs from crop correspondents in tho 
Prairie Pniviuci's i'cnd<'VK im))OHKihle any diinct comparison of the rela- 
tive merits of the two uiiproaches in future yoais. 

A 

Uy C. !■'. Wll.HON 
f>omwiiori /turmii o/ tS’faO'sO'ca 

M U. S.asdmukon'h doniiunut theme is the challenging of a decision 
made l)y live* 1 )oiuiiuon Ihiioau of StatwticH in 1041 to change tho 
liasis of its Pi'(iu'i(? Pi'oviiico wheat coiiditUm figures from the one dc- 
riv(!(I dircedy from crop corrc-spoiidenta' returns to anew one resulting 
from a Htmly of llu^ rclatioiiB helwocii weather and yields.' He asserts 
that Uic; slalcd rcu.sons for lhi.s decision seem ‘'misleading on a number 
of (!onufs which ('Jimulutivcly <'ontrihul(! to disttu'C tho picture in favor 
of Ihc new system.” He then ))rocc«*dH to elaborate six counts to which 
ill turn tills reply i.s addrc.s.seil. 

>' III Or. Wilnini'n Ulutly 51 li'iiiil in llio cbi>« of lha MnnUohn tind Allicrin [innlyocfl— iKo olialoo 
Biiil coinhiiiiktldii <>r Old VHiInlildJi Mere Ruided tn a coiuiMcrAlMo ckIdiU by "iiiRpoolion of iho eonllQi’a* 
(op.O(.,|>l*.l77, IKl). 

* Mr. SniidcrBOii'n foolnnlo 12. 
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(1) Tlic finiKKiiiccrnriiL of Ihc cIiaiirc tii rnrric'rl in llin Juno 0, 
1041, crop report* wnfl written for Hut iMirlimilur ^roup of iwfiplo in tlio 
various govcrnniont ngonripw aiul grain-liniulliiig orgaiiiwuinns, in 
wlioAC plans nnddopiAinnHcniuiilinii rigiir<^nririni]uirUint. Uy rmd largo, 
by virtue of their difTcrcnl training, llie nt'ern of rnndi(i<<ii ligiires arc 
not rcsiioiiKive In stnliKlicrd refiiir'iiiiiiU. Wlu-n Dm Dnniininii liureau 
of SLalislirH dr'cidi'd llml Die weaDier-yiehl aindysifs i>rnviih*d n MiifTi- 
ciont IhikU fnr replacing Dm nimdjiisli'tl enrri .“pMiidi'iils’ enndition 
figiints with wlneli di>«s!»DsfHclittii Innl beenjiie geiiend, Diere Htili re- 
mained tlic proble-in of phvieiiliiig Du* new serie.** In its lU-erjM. 

The Himpli'sL procedure wti« (n roiiipare Da* eorrespuriilenlw' condi- 
tion figures arid Die weatlar-yield n-Mill-s Ingieiilly llioKe for July 81, 
witii the fiiml yieldh per acre. To fuciliUle direct roiaparirtniiH, all three 
serica had to be adjuHted Ui a roiunum tnise. Sinen Die new rnndilion 
figures from Die wnnthcr-yield niinlysiu wi*re in hr piibliKlu'd in tiirins 
of the lt)08“10'l(l bftHc, the latter wiiuM'liTled. Mr. KjindiTsnn has shown 
that Ids rcgrmsioiiH of yield on t'orn'spoiidcnls' rnndilion suffer Huine 
impainnonl wlicn the hitter are shifletl to tlu^ lODH lOID Imse. Tlie 
writer wiiH not, as Mr. Sanderson feels ho should have Ijccii, comparing 
the wcntlicr-yield lumdition figures willi Du* n*«iills of such regr(’,*iHionM. 
The merits of the latter will be discussed niulcr the three Mibsetpienl 
counts. Meanwhile, to avoid any Hiigg<*Kiini« of having alTeeleii Die 
comparison to the disadvantage of Die eorrcspondcnlH' condition 
figurCB hy shifting Iheiit to Dm 10(lK-ll>lh laiso, direct enin)iarison of 
tho three series can iuHl os readily be tinide in Icrnis of IIKJH 1U80 liase.* 
Ill this way thccondilioti figures <i« pK^fis/ircP may bo (*nm| aired directly 
with the coiKUtion liused on weather factors and with liiud yield, whoii 
tho latter two series are adjuslcd to Dm 1008 iUJO base. When such 
compni'ifion is made llio rcsnliH if anyihing show un iinprovemeiiL over 
the stated 7:3 ratio in favor of Dm wenllmr-yiidd analysl-s at July 31. 
It, tlicrcforo, caniiolbc iniplied Dial Dm u-sers of condition figures wore 
misled l)y the comparison presented between the results of Dm weather 
yield Htudy and those of the eondilion fignri's liillmrlo employed. 

(2), (3) and (4). These counts nro like in kind in that limy charge 
failure to take into account three types of Inns iircscnl in crop eor- 
rcapomlcnls' roluniH. Since Dm procedure Mr. Sanderson follows (hi (?« 
not attempt to isolate the sepurale efTeels of the Ihrei* luases, Dm latter 

■ Mr. HAndemon'f) foolnoto fl. 

■ The ikverAgo yloltlA i>or iiero lor (h« Imr Umm rir r« fulUiwa: 

Wni* Afnnifpbfl Sniil-alrAtiroN Sardo 

1003-1030 10.8 10. a 17.0 

:003-1010 10 10 IH 

< Tlio publuiliHl oondlUon (iBiirea ior 1031-1010 wer«1>»«Hl on Uio lOOS -1030 AvorAge yield. Wlillo 
Uu>u tot 1021-1030 woro bued on ihe AVerARO ol liie preoedlnR 10 ycAn, Mr. BAiideiMn doubts Uisl 
•ny Adjualmonl Is wnrranted In eompailni Uiem with Uimq luuod on Iho 1008-1030 bsM. 



■ The Nkw \Vxieat Cos'nmoN KiauiiEs von I’liAniiB Piiovinckb 486 

may l)o coiiHidorod licro iih one problem. Ilis method is tlie one cora- 
moiiiy etriployed by the Division of Agricultural Statistics in the 
United Slates Department of Agriculture in interpreting their condi- 
tion figurcH, and consislfl of Hludying the rcgresKinn of Bnal yield on the 
monthly condition figure.H reported by correspondents over a period of 
Hovoral munlliH preceding harvest. 

Tlio n i'ilcr invcsligatrtd Ihia inoUtorl of adjusting for corrc-spoiidcntH' 
hijw prior to <;jnl)!U-kiiiK on llic \vciiUun*-yicld umilyHiR, but found the 
apliroacli wanting in Hcveral respecls as applied to the \vcntern Cana- 
dian hituulirju. The ri’iiKona for its HhortcomingH in that particular 
Hitufttion \vcr(! lUiL hard to find, mid were primarily concerned with the 
uiiilerlying hyiiotlKwca. In coiitra.st with Die winter wheat crop in the 
United Slab's, Iho spring wheat crop in western Canada is grown 
williin a very short hchhou. In addition, the year-to-year yicld-per-acro 
variability is considerably more than double that of the United States 
crop. While the weather dotermiiianls of yield for the United States 
winter wlieat croii are spread over n nliic-montb period, ilio principal 
delorminunls of yield in w<?«lori\ Canada occur wiildn a two-month 
period. In the latter uri’ti, proHCiusoiinl andaprlng developments to May 
31 play but a ndnor role In the rmiildctonnmatioii of yields. The crucial 
developmculs come in June and July. Kvcii if May seeding has been 
doiu^ 111 a iiraclically <lry Hccd-bed, iKirmal Juno rains can bring tlio 
plant into shot-blade Hinge, and if July prccipilalion is good, a 
inimiicr yield emi result. If, on the oilier hand, teiniievaUiros aro ox- 
lremi\ (ho pliiiitinay burn or ripen prcmaluroly; if July rainfall in 
light, reduced yields are the result. 

Bi^cause f)f Ihe l)i<‘vity of the growing Hcason, and Lho very wide 
ampliliule in yields resulting from wcatlior devdopinenls witiiin that 
period, it follows that it is nn invalid operation to employ the regression 
of yield on tlw repoi torl May 31 oondiliou as a moans of isolating and 
udjufiling for the bias in llu* correspondciita’ returns. Tlie latter report 
on (!urrenL condition, not on Ihcir foiecasts of final yield. In the ab.senco 
of any bias, one would oxiicct nt most to fiinl but, a very poor relation 
between final yitdd and "inic" May 31 eoiidition. The major cletornii- 
nanls of yield have y«l to oitcur. Whut Mr. StuidorKon lius isolated by 
his i'<‘gi'ession of yield on the rejiorted May 31 condition is aotiially an 
inHepanii*le admixture of correspondenla' liias and tluj real discrep- 
nncics bef,w<‘eii final 5 '‘ield and “true" May 31 eondilion, of wliich tlio 
laller are of much the greater magnitude at that dale. 

A Hiniilar regression uf yield on the Juno 30 reported condition is open 
to tho name (tlijtn'.lion in prineiplo, but modified by Lho fact that snmo 
of tho more important (lotcnniminU of yield arc Llinn on roc.ovd. ICven 
witli normal Juno dovclopmcnls, however, July remains a crucial 
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moitUi. Only n narlinl rolnlinn muM l»r- fApirti'd lu lworn yield nud 
“true" June cunditiun, wni nRain Ihr* rvp,ri/t<fi\iiu would i^olnlc! an 
ndmixUiif. of Witvn and real diwrcprimdr?.* At, July HI, however, tlio 
major dolenninniils art' on rmird and it woulil llir-n l»r a loginid pro- 
ccdurci In oniploy llu! rogn'i^sion tif yHi! nn roiulilioii im a iiumuih of 
adjiiKting for hiiiH. 

For the fnregoiijg rcju-niiK the writer n jerted the ini’lliorU iitiw prn- 
Ito^ind by Mr. HiiiidiT^nii ua n iiiraiiHof iiniirovingnii I lie ohi-slyle eniidi- 
ticin figurr.i for May lU and for.lmi»' MU. For flio eniiu* rcJiMois iho w ril.i r 
U nnl inrliiircl to uUiiolt ^igllili«‘»ll^l‘ lo Ifio corri'lalifUi roi-niriioda or 
iiidoxc.H KidndaU'd by Mr. Saiidrrhon for Uie eorreHiiiunIrnl.-'’ fiimlilioii 
figures for tho^<o inoiiLliH. 'I’lio only |hmuI rf’inaining id i^fiie iw wliellior 
Lbo July HI rcindilion ngiires afford, with proiHT adjiiKliiieid, a boiler 
boaia for apiiroximatirig final yield (liuii did (tie nuiitifiiHi fiKiiri'a btiHcd 
on wcalltcr fuclora lo wltirh (he cfiniiK<^ wok artindly iiuule. 

Ar cvkk'iuu! oti Ihia point, Mr. Hiiuilrivon inukt-i^ a roinparison for 
two of lbo tbroc 1‘raiiie Ikovinrca, on (lie of hpnared rorrHulion 
indexes wliicli Ko liu« cah'ulatod fiolii for Ihi* July Ml eoiidll ion baaed on 
corresjiondenla' rcduniHaiul for (he July HI roiidilion le.n i d on weullicr 
factorn. Ilia coinpniiHon sIiowh belter reanlla for llie rorre.^pnndenU' 
rotui'iiR ill HuHkaleliinvun and for the weather fai’tors in Alberta. I'lio 
fitiimred corirhUiou indexca hnahovva for both aeriej^, liowever, urn niain 
lo some queallon. 

In Ihn first [dare, in developing the weaOirr yield aiiiily.'«iK, data for 
foiirycni’H in Munilnba and one year earh In Saskaiehewan aiul Alberliv 
w'oro cx(‘lnde<] boraUHO exlraiieoim faidora aueii na rust were dornitianl 
in lliOHO years. Tbeir incIuKion would have vitiated an upproximiiUon 
to tbo “Lniu” net logressionH of yield on the varion.s weniher faelura. 
From Ihul viewpoinl, Lheir exeh!.‘<ion wiin logical, hut. from Mr. 
Snndernou’H viinvpoinL, it ik nece.xMiry lo rnmjiare llie re.snlt.s of Ihe 
woathnr aimlyhia in v.vanj year of the 1921 l‘JH7 pei aal for wbieb he is 
allowing Iuh iiUoi-protalion of Ihe crop eorre.><pnndenbs' retnrn.«.® Tho 
squni'cd rori'chUion indcxRs he cidculttled for the weal her analy.sis im- 
plied that no adjusUnent wiinUtver in iirueliee would lie. made in y(?aiH 
when oxtrancouH faeloi's become doiiuiiuiil. A more reusonabli! asHinn])- 
Uoii would be lhal on the bnnia of the. Ifurcun’H nuinennm eonlaitlH with 

* U nn A|iiir<i;i(mA(l(in Ui eorfonpnndonlM’ bla* a< Mr)' * il rikI Jutin .ai wrrf< "iin k«I1 

itlu<ly Ilia lanuraiiai^ii Ualvrenn (lie HKiirt'O (..r ibv'if iIkiIm il>i' nirrmixuul- 

IriK oomlillcin IlKuraa IiiiiiIrIioiI liy Rimlyala. ‘Mir Uorr nir linonl nn ilm imriliil rn'r<'>i- 

slona of yloUl on crotninaoiial mill »|iriii|i wonOiar fnrlont ninl. viitli HlluRniirti liir ilibir Kiniiiliinl rmirn 
of caUiiiBio. nre npiiruilmntloiiB lo Uie 'true* eoMililum fiiriliMeilAm.'Din RXteiii. in ^lilcli corraliulini 
ia InokiiiH IjDlwMi) yiolil nnd 'Irua* eondillon Mnf Mny JU nnil niiio 111) ('miilnioliiRn Oir toKiRnl luiility 
of omployiiiK buoIi ilnU lu n forocABliiiK device. Tliu die IJ.K.D.A. ran a^a ilialr ilma Inr forcenaliiK 
]iuri)oaQa in undoutledly due (o tho (nol llisl llieir crAi> deterniioAnlii ere iioi iicorly im liravily ctiiiccn* 
Irnlod In llio Iwo monllia prior lo barVMl. The *tniQ* Gonditiuii liHurra under bucIi cirauTiulftncoii would 
morn oloaoly approiimnlo iho nruil yield. 

• Boo foolnolo 12 of Mr. Snndonon’a erllale. 
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acLuiil fit'ld dovclopinoiUH, nrhitriiry adjuHtmonLs would bo inado os 
close on Ihe nverujrd on IIil* Htiindard error of cHtimate lo the true nd- 
jutitnieiiL for IIkwo excepllonul occnHious. From tlioorotical con.sidorn- 
LioiiH il \vo\dd follow thalmihaLitutlon of tlio Ktaiiclard error of estimate 
for llin 'bioiiscHHe” ohscrvalioHS in Uic excluded years would leave the 
I'orrebdiou indexes jiruetifally iiiieliiiiigi'd from those which were ealeu- 
luteii ufler I'XcliiMioii of (he few years in wliieli iiou-weatlun' factors were 
doinimmt. On these, {^rounds the writer rcjecls th<5 ihdy eoiTclatioii 
indexes for llu! weulher aiiidysis which Mr. Sanderson lias e.alculiiLed, 
and will »ise in comimiif-on lirlow the indexes iw pulilislicd.’ 

Secondly, jnsf. as Mr. Sund(‘i'.soii has imkcil tliat the years of “oxtiunc- 
ou.s iulhn'nce*' he taken into account, he slimdd be willing to conHulcr 
the 1U21 19 10 period for whieh the data arc avnilabh!, laLlu'i’ than cut- 
ting «»lt at 11)117. 'Die conipurison sliowii here n<‘eordingly includes the 
correlation indexes eaiculalcd for the whole of tlie 1921-lD'lO period.® 

Thirdly, one wondm-s why Mr. Saiidersoii has excluded tlic Manitoba 
case, from consideralhm. 11 isn't Kudicieiil lo say Unit ManiU)l)a ac*' 
cimnls f‘ir only one-tenth of the ( 'anadhni wheat acreage. The prol)l(5m 
of a prop^'i' ^av-sis for the puhlicni ion of eondithm figurcH is just a« rolo- 
vant to lln^ Maniloha .situalioii as it is to that of llKuither twopioviuccH. 
Witli Munitoim iiK'hnled, the coinparisoii follows: 


I'niml n>::i ttoo 


July rn Roinliiliiti Ml r-<tm‘tf.|i<lriiln’ rrturiiA 
July til Oinilaimi <111 >«r»tltrr f«iO<.ra 


H«|UAr«Hi n>m)nlii,h IndexM (correoted) 


MAMiOilin 

HnAhnlclinKnii | 

Alborltk 


0.7f»7 ' 

U,[1U8 , 

O.OAI 

U.KOR 

n.H7() 


Huii'ly (here is im evidmico here lliut the users of condition ligiucH 
were ndsh'd liy the mlojOion of the weiitlier-yield apjiroaeh, instead of 
adjusUng for eorrcspoiitleiils’ bias in the old serie.s in the way Mr. 
SandiT.-ein has .‘suggested, 

(f)) Mr. .Sandersnn'.s argummil, on (his count is that if the Ihirean had 
su]ieniiiposed on the regression of yield <»u the old-.style eoiidition 
figun'H a fnilher adjustment for ceiiaiu weather data, as he has done 
in a foithcoining slmly,® re.suits superior lo those of the Ihireau's 
weaUier analysis could have hecn ohlaiued for foreeasliiig iniriioses. 
Th(‘ lirsi nliji'clioii t<i lliis pnieeilure is the one already nmde against 
tlie use Ilf n'grc.M-ioii of yield on I'ondilion at tlie May 111 and June IK) 
dates, The loidnals agaiiisl whieii the wi'utla'r data would be ]ilol(.(;d 


' Qiiiiilrrl'j a.ilMui . / Sliili - lirt . KiliK'n IVinU'r. Oiniwn. Vul. HI, UUl, IH 7 . 

* In rHlriil;itii;K ilm n'luniMl iiKlrici i.f llir rriirr-itoKn <>f yU'lil »ii riirrr^|iiiii<loiitH' nnri- 

illlioil, iKti w filer dill iioi littvn ncrr'i t‘i Mr. Sn,nlc,rni»'A rCRit'rMi.im (nr Uip llHil-Uill? i.criiul. 'I'ho wril- 
er'i curve fur llui IIUI- ana KriMi, Imwcvcr, ruvo ilio irniiio rciiiinn fur Ill2l--iu;i7 »h iIiiikq hIiiiwh by 
Mr. KAhilciTUin, 

* Thn vrrilrr Rreally AniirN’Iiilet (lip elTorlinMiolivfha niviAiuii r>f Anrirullurnl (ilnliBliM, U.H.D.A,, 
lo pUo« in liU bArtdA b inniiuAciipl eupy oI Mr. BBnderiinn‘B eludy referred lu In lIio latlor's (ooluolo 13, 
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arc not a valid niJiiitjximaUon lo Hit* Porr<'?‘imiKlenU’ IiIjvh for which 
the weatlior data ar« ernuloywi lo comwl. Bcfondly, om* wojulrrK at the 
I>arliculftr clioico of wcathor fnclors Mr. Hanilpn^on has omployccl. 
PrcwcOHoiial prcci|nlnlion in conjunclion with May HI roiuiiiiim ai>- 
pears logical, in conjunclion with Juno .in coiirlllinn siihj«*rt to ftomo 
qiiCHlitiii, and in coniunclhni willi July HI rondif ion riuiU; lllogiml ninco 
corrcppondcnla at lliiiL date would have visual evirh-nn* rif any sigiiifi- 
cant clKTercneefi prcwaKonnl proriiiitnlion Inia riindi’. 'IVn duys' pm-ed- 
ing pracijutalion nud tornporaturo, if not highly iiilon-orrolatod fnrHiich 
a fihort ijcriod is a logical rholctr for Juno 10, hut il wnuhl ho jiint as 
logical for July 31. That th« varlahh's aa they were ciitidnyed have led 
to “atulintiraliy” significant im|mivcuu*nt,s fur Ihn \M‘rUHl under review 
holds qucatioiiahle promise for Iheir uw oh a fureensling rlcviee when 
the causal rclalioiiH arc not tkonuighly eslahlished. Thirdly, lln* fad 
thntliigher correlation indexen have lieeii nddurcil for June 30 than 
for July 31 in iUelf points to wcakne«8 In the underlying hyprdiieses. 

(0) The inference conveyed by Mr. HiindrrHon's fottinolt* 10 is mis- 
leading and unfortunate. In the atiuly cited, Iho data were i-inployed 
lo eatalillHii none of tUo major hypolheaca in the analyses for any of the 
three provinces, such as the imrtinl regrensions of yield on June ami July 
prccipilalion and temperatures, nor in the rase of April and May pre- 
ai]iitation and teiniieraturcK in (he case of Kjiskuleliewnn. When llie 
aiialyficfl for Manitolmnnd Alberta were undertiiken, insperiion of data 
for tlicso early factors was made in delennining wliether liieir inelusion 
waa^vttr^antcd.To this uuuorcxleivt the data were used forhulUhypolh- 
cais and proof. Mr. SandcrKOii IdinHolf appears to luive made similar 
use of data in choosing between linear and eiirvilinenr n‘gre.^sion,s‘® 
and in some of the partieuhir choice.^ of weather variuhles ein|)loye(l in 
Ilia forthcoming study, d projfon (he seledion of wliieli reference Iuih 
already been made. 

Mr. Snndcmon's remarks about the potentiid pKfalls of inultijiln cor- 
relation analysis wlion several variables arc used ar(* of general applica- 
tion to the method. Wlicn these. considerutionH are- addre ssed to tins 
partieulnr api)lication of the method in the Huieiui'H weiillier-yield 
analyais, it should be conceded Unit some of llns common diflic.ultio.s 
are avoided. The problem is oiio of physical rallier Ihnn economic 
phenomena, and the cnusal ndalioiiH are clear. Anumg Ihc variul)IcH 
used, tlic inLeieorrclatioiiH are neeUlentul and prcdomiuuully iuHignUi- 
cant. 

Editoh'r Noth. — I t in anticipated that UiIm cliHcutwidn will hn conliimr'd in tlio 
fortlicoming Mnrcli ineuo. 

** B«o Mr. SAndenoti'ii 'i'nblo 11. 



DISTRIBUTION OF INCOME IN 1036-36 

Bv IlUFUB S. TuCKBn 
(icricrat Alciort Corporatioii 

I N TWO iMiKViorH AiiTicLKB* tlic prn.seiit writer liaw ijoliited out Homo 
cl(Ti(‘iciu'icH ill lli(5 Nutiimnl Uchouw'.s Conmiitt(*c’« roiiorl.s on iho 
distriliulion of in liio Unilod Slatc.s in 1035- 30. lOvory criLiciHin 

iniulo in artidi'H Buh Ikjcii imfinnrd by mibHiuiucnUy imblislied 
infonniition, liiil llu* tculutivc* revision miRgostod in the first iirtielc lias 
tinned onl to lin in.suni(‘i(Tit)y drastic. Conscqncnlly tlio distribuLion 
liorc. lUTscnLrd liiiH been iireimiod, milking nao of the finally ])ublislu’.d 
rPHulls of lh(i ('onsninrr.s' Vurcliiise Study, tlic delailod Supplements to 
SlatiaticH nf Ineonir.for 1030, and Ibc reports of the Wisconsin niid Dola- 
ware Htato iiiroiini luxes for (hnt year. Delaware iind Wi.sconsin are the 
oidy statoH that have ineuine lax Htatislics in usiiblo form; one has a 
larRC proimrlion of hu’Ke ineome.s, the oilier n small one. 

Tlio NUC dislribnlion for fainilii^sover $7,500 wns bused on 
SUilhtirs of Innme for 1080, willi eertiiin iiKHinuplions as to evasion, 
underHlateiuent, eapitid gaiiiH and lo.s.He8, llio eiTect of Hoparato report- 
ing by luari led eouples, and the nlufl in income between 1035 and 1030. 
'I'lie StatinlicH of Inromr for 1080 and the Hpeeiid Supplr.mnts published 
for that year ]M‘rinit an uminile evnlimtion of .soparale re))orling, and 
I'.ninlid gains and losse.K, runl (be effeel of adding back legally allownblo 
deduelioiiH, aiul ('liable the Himlysm of income tax ri'iiorl.s to lie earned 
down io finnilu’s willi $3,50(1 innnne. Tina anulysia eivn be reaillly con- 
verted to llie 10.3.5 30 period by eompuriHon of the regular Stalislics of 
Income for the Iav<j years. 

If the NUC allowuiu'e for lux evasion and nndeiHlalement was not 
pxces.sivf!, and if tin* replacement of allowaldo dednetionH ivna justified, 
and the allowance for imputed income ajiproximalely eorreet, the NllC 
figure of 'niilllll) for lln; total number of fumilicH above $7,500 can be 
supported by (lie inenuu' lax data. Jhil if Out same method had heoii 
aiijilied to all (a.\ ndnrn.s, instead of only lo lliose with slatulory net 
incomes of $5,(100 or over, the number of familic.Hwith economic income.H 
above $3, .500 would Imvi' Ihmti 2,080,0(10 instead of tlio NllC figure of 
1,035,000. Undoubtedly 2,080,000 is Imi large a figure, not Infing sup- 
ported by any oilier evlileiiee; wlu'liee it. folloWH Unit '171, 000 is prob- 
ably too bigli ail estimulefer familie.M above $7,500. Ci'rliiiiily Ui(!re was 
no le.sK lux evasion and probably no less liinler.slitlement, in ])i'o|iortion 

I lUritw ij Heonomit StutiOir*. Novnulirr HM(I (Viil.XXlI.]>|» Iflft -IB'J) mill I'rbninry 1102 {Vnl. 

xxiv.np.u an, 



4tK) AWKItlt AN .^TATISTirAK ApMirlATION' 

to Actual incotnr*f<i.bylaxnnyi'rKwilliN»nlulory nr-l iiMMunr*' iiisrh-r $5,000 
(or cccmomic iiiconv's iiiolcr $.7,50nMliftn by ihu-f wiili birK'-rincninCT. 

Ill c;ndi KtutiiUjry urt inform* uiub r $KI,(KK» lli** ju^uiniillon 
dial 25 ]H*rc(ailnr llidTilissi’nsfnilM lo fib*rf liirn)*, and Ibal Ih** average 
rctiiniH filed iiiKlerj<lal4‘d net ineoiia* by 15 per reiil, llimjK,li ftlarlliiig, 
might jifM^.inibly be justified if taken by itself. «« a iiieaMire In JidjuKt 
Htntulory net iiinuiie. IfiH applied to l«drd iaenme, it was by llm 
NllCJ, il involves a ilouble iilbmaiiee for niideMiitt ru' iil I’r rIiapH (lie. 
enj^irat and (’uinmtuus^l way to iiiid'*rMrtle Isixjdile net iiu'oiiie is tu ex- 
nfyjerule. llie allowable deduelions. Uy resloriiiK lln se detbieijons llie 
NllCr aiiloiimlirully wi]»eil out a large purl f»f (lie mider.staieineni. In 
addition, liy rrs^loringull dedtiei intis lla* XUt‘ rcfiiM'd in ri-rogiiizc lliat 
a large! pnrl of llieiii wer<‘ legilhnate Inisinos expeii-t-r., wbieh niiisL bu 
deducted Ui ii^cerlain Ibeeorn'el uinouiit of l eoiioinie iiieiiiiie. ('ohKi!* 
qucnlly the nundier of iur(«im'5< in the income elu^sew abi^ve $7,500 wuh 
greatly exaggerated. 

If the fedaral tax returns are ndjusled for eapiial gains and Inx- 
exempt iiilerest and further udjiisled i»y allowing for ev.nsion and 
undoralalemcnt on the KU(- tuMiiiniplioit, but witbnni adiling baek 
atntulory dedurlioiiH, we get OHU.OUO for Ibe iniiniHT 'if faniilieH over 
$7,fiC)0Qnd l,00fi,00() birtlieuumbiTnverSH.'^IHh'rin-fi- figiires ubo in- 
olude an nllowanee for int|mled income, buH'd on llie averagi' utnonnt 
of Imputed money value of eiirreiil. e\|iMiiiilurrK n^porlnl for eaeli in- 
come clfuw in 'ruble I of I‘\unily J’Ujh mlilurrti in Iftr I'nitnl iS'fidc^. 

If no Hc]mrate alhiwwuce is made for tax evasion and underslateinent, 
but total iucoine. is lakeii na the base iiihlead of Hlainl<iry net ineoine, 
the numher of fainilies over $7,5(10 would be dlKhOOO and the nuinlirr 
over $3,600 wxtuld he l,l»d),000. Tlnrse figures also inehnle adjnslineniM 
for capital guiiiH and losst's und (ax-eNenipt inctijiii' uud non-money 
Income. 

The Delaware, Klute lax reiurns, if adujded to tin- nalional popula- 
tion, would warrant taking 1,730,000 or more ns the propiT total for 
fomllica over $3,500 without rctpiiriiig any ullowanei* for evasion or 
undcrsUtcmeivL, liut Dclawari! liaa a greater imipurlion of large in- 
comCH than itiohL HlateH, 'J’lio Wkxinsiu stale lax rei\n ns would rerpiiro 
acoiiHiderable ollowunee for oviiKimi lo ecmie any whi'i'c- near that (igiin!. 
Some such alloivaiiee.muHtcerliiinly he inad«*, and it is almost as eerlain 
that the allowance hIumiUI bo greater b»r Huiali ineiunes than for largo 
ones. C'onseqiuMiUy the figuro of OSO.OOO has lieen iiri'fi-rred for $7,501) 
and over, and t)io figure of l,711,000f(irS;i,5U0an(l over. 

This figure, 1,711,000, is based on tlic Clunsumers' I'lirehase Stiuly, 
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Tor cenl 

As shown by CPS santploa 
(Unwelfililctl pool ot nil 
CAScs rci>orlc<l) 
(‘260,000 cjisDS) 


wlilcli was liy llio NlKMiofon* Uio rpsuHa of llio survoy wore iivail- 
nI)lo L(i (he n«‘ii<-ral pulilu*.’ 'Hio NlUJ u.sail only jiart of tlio avallahlo 
iiuUoi'ial, anil wciKliU’fl il in umirdiinno willi vnriouH aasiimjitionH, Komc 
of Nvliicli lliO jncsi'iil wrilor (tuoKlionod in iiia iiroviouH iirLioloH, Til1)1c I 
luia licon pn'imi'cil to nIiow to wliul nii oxUmb llio ])i' 0 (!OKHin (4 of llio 
iiiatiM'ial liy tiai NK( • n'fsnllocl in u (lifforont piolnro from tlmtpn'HonUid 
by llio oi'i^iiml dula. Tlio ohiof roaaoim for llio (liffiM'onccH wore: (1) ex- 
coftsivo woit'hliiiK of lIioFiinipIoa from lh« Sontli, OHiiooially SoiiLh Caro- 
lina am) Oooi’^da; (2) omi.^Hion of aoim* jjampli'H from more prosiiorouH 
rt'Rions; (3) oxoc^sivo wciKhliiiK <if Imikcn faniilios, with no diHlinolion 
)}(!lw(!cii lliiisc lackiiiK ii wifo and (hoso luokiuf' a husband. 

Ihilli llii* iinwcij;hl('d (’INS pallorn and llio NUC.) woighled palLcrn 
KiiffiT from llui iioii-rcjmwiilalivo niiluro of Lho romimuiilicH and 
fainilu's Miniiili'tl, nil hough not (o I In* sumo oxloiiU JioLh also probably 
Kuffor fnim an iiiafl(' 4 unlf allowniioo for iion-monoy incomo of farmors 
and Hi’i vaiils and fi'<nn \vi<li*-bpn'a<l undorHlaloim’ul. of incoiiK' by Lho 
familic’H inlt-i N-iowod, bill no romrlion is possibln on Lhoso uooounls. 

''lbs rr'^iilH III ilin Svii'ly »( rniihiiiiK'r I'urrlihni's itrn tii<w uvnituhln iu llurenu of Mut Slatiidct 
llulhliut .Vi'fl, lilV flilf ntui HefHlntut ('/ .^|>^^fttWnrf fu^tioilir/ii.i N'k.i. 'Jili, i')60, 

370, :i7fi. •I.IR.m 46V. IDJ. KU, 105, 
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Sinrt^ Ihc! pulil'i^hrcl C’l’S Hjimplps r*'f«T*iiijy n>'H n lii f fnniirK*a it 
ifl iKirewio' prftrAl-p tlu‘ni nRaiH^( Mw? !ii.Uir<,OOfl non-r* lii f famllita 

rq)orUHl by llic XKC, iiiul Ui nd«l to rnHi plrw^s llin NIU’ of 

fnmilicH on rHirf. Tlip UiIwIk tlniti iihlainr^l nn* Miown in 'Inblo II qh 
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Uons am based nii lb'* iii‘’niiir»lnx nunlyi*it«, 

T.Md.t; II 

n|HTHIUl3T|r»N IIK 1 VMn.lK^* AKU tSnlMlil’M.^ nv IN' '•Mr ' 

IN I'iis 

III) Il-I.wwir^ln *.J Mr.iUl 


f>»ortbin>fl 


incflDM! 

KH<' 


.vw 


MU- 

lUviMd 

Tciial 




lo.au 

lOj.'.H 

a-i.4A« 

n;i.4AH 

Onr 

IJWI 


VO.lri? 

7.5.JA 

7.4 40 

W.7I7 

a, 1,707 

1 

7M 

31,43.1 

W.Wfl 

A.JV-V-I 

a,*4>; 


‘M.Wi 

• 

1.000 

17. U« 

ei.iit 

O.'aM 

4..1M 

31.11*0 

W,43« 

« 

l.iM 

13,341 


3.HI.1 

3,wvi 

14. ION 

IN.IM 

• 

l.&OU 

lO.r.iR 

12.417 

l.l»7 

I. '^7 


14.1»1 

• 

1.7M1 

S.03I 

».itu 

i.m 

l.i(7 

M,47A 

JJ.370 

c 

U OK} 

5,1A7 

7.4‘*4 

1 Mii 

1 .tni 

7.17" 

K.OJD 

■ 

3.^ 

4,717 

A.74n 

71H 

74y 

&.17A 

n,4iv 

• 

3, MU 


i.aoH 

A3II 

AID 

4.3;i 

4.'.«7 

4 

3,00(1 

3.17M 

3.r,’‘H 

an? 

an] 

3,741 

.1,0,19 


3. MO 

i.rai 

1.711 

SON 

3M 

1 

I.MM 

t 

i.OOO 

l.lWk 

1,317 

I’M 


l.rt^l 

l.llkl 

• 

•i.MM 

Din 

1.0114 

l&N 


I.IOI 

I.KM 

M 

A.OOU 

7«4 

417 

111 

111 

M3? 

MM) 

$ 

7. MO 

471 

AM 

74 

no 

Al7 

411 

M 

10,000 

3Hi 

22H 

47 

41 

Sll 

24') 

■ 

10,000 

ir.i 

lit 

V4 

73 

17(4 

1.11 

f 

20,000 

U3 

PH 

17 

14 

1141 

H2 

Meillnn 

11,100 

ti.sm 

»SI0 

1A7.1 

11.070 

11,170 

l.(iwer iiirdlo 

»S4ft 

l«o 

fi’.UO 

141.1 

i;mi 

1470 

Upper loreilo 

11,07(1 

11. 7.1.1 

II.ITfl 

II, no 

11, 4M 

li.OHO 

Illlthesl 

13.700 

t3.(KJ0 

tJ.OlU 

13,411(1 

li.roo 

I3,7'3fi 

pereeniile 

I'l.MO 

l».r,50 

M.MXI 

1.1, HN) 

|".IOl> 

|.S,lU0 


Afl a check on tlic OKurca olduiiied by mldiiiK tin* (U’iS MinipIcH tlic 
Dolawaro and WiKConHiii Htnln (ax reUmiK for lf )30 cun lie ukiuI. The 
federal Ux reUiriiH urc nf no vabir for b(*lu\v $ 3 ,r» 01 ). TIujAVIh- 

connin returns are nlsn iiirompHo below Sl, 7 rjl), Finn' nd urim wore not 
required for sluLutory net iiicomert under $ 1 , 111 ) 0 . 

Thcflc state i’el\irnH, if acljuMied liy the nndliodH ihimI by tlm NIK 5 
for federal rcLurnfl in the liigher Imiekels winild bnlli abow a greater 
proportion of faniiliefi above $ 2,250 llmulliouiiweiKlileil FainiileHainl a 
greater proi)orLional)ovo $ 1,750 than thcNUC distribution. ThoNUC 
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allowance for eviwiou and imderBUitemcnt would probably bo exccssivo 
for frimilicH in iiieome cln«Kes over $2,000 in tJiosc states, wlioro the 
presence of both federal and stale collcetore and auditovs might be ex- 
pected to reduce evasion to Jess Ilian tlio national average. Likewise 
family incomes in 1030 were doubllmn somewhat higher tlinn in 1035- 
30. NevorlheleHs with very moderate ullowanccH for evasion and no 
nllowuiK'cH for iindcrstali'im'nt the WiKeonsin rctiiriiH, although incom- 
plete! below $l,7/i0, would indieiiLo that in 1935-30 the number of fami- 
lies bctwfien $1,5(10 anil $2,250 was greater than shown by using the 
samples, and Ihi! Delaware returns would indicate a greater number 
I)etwccii $1,250 and $1,750, and between $2,000 and $2,250, and larger 
cuinnlutive totals at every point nbovis $1,250. 

Taken together the slate, tax reUiriiHshow plainly that Llic NItC esti- 
mate of fumiliCH between $1,250 and $3,000 wo-s loo low and that the 
unweighUfd samples do not increase, their number unduly. 

prrHonH. '('he dLstribulion of single personH over $3,000 as rc- 
))()rt<(d l»y the NUO was bused oji feihual iiuromo lax roturns for 1936 
with adjiisUneulH for ftuniUes. The same objcclionH thcrofore apply. 
In addition the. allowance for imputed income was not stated in the 
NllC) repoi'ls, because it was “not considered suflioienLly reliable to 
warrant iinwiitalion.”* 

The revised figures used h('rmvit)i for ela.‘<Hcs over $10,000 arc based ' 
on the 1030 iSapp/rrn/nfs, ndjusled to the uverngo of 1035 and 1030 Ijy 
the ratio rtf llu! number of reliirnK in each class as rcpnrtcd in SlaliUics 
of Income, for llrnsr- ycui s. Tli<*y nspresent the higher of two figures, one 
of which is basi'd on tidal income iidjuKteil for capital guina and losses 
and tax-exempt interest; (he other being statu lory not income adjusted 
for evasion and undeislulemmit in acimrduncc with the NllG formula, 
with lax-i'xenipt intere.sL added. Since evasion was doubtlesH greater 
among individuidH than among fainilios the number obtained by tins 
method bclwei'n 65,(11)11 and $10, 000 has heeii raised to conform to the 
res])cclive. number of rajnilu!.s and individuals in that class reported in 
the i^uppkmrnl. 

For cliL'isc.s hiiwiien $1,500 niid $5,000 the NUO figures have been rc- 
laiiutd, with a lillle snmothing to make them eomparo bettor to the 
nmidicr of families in each elii.iH. Ik*lweeu $1,500 and $3,000 tlic NltC 
figures Hhoiild perhaps be raised. Tlic*y were almost entirely derived 
from Humples reluting to women <inly, and (he NUG’s adjiisLinent to 
cover men was enlirely a matler of judgment, Moreover the samples 
wero mainly colkiclcd in llio years 1031- 3'!, the bottom years of Uio 


> Contumtr HtiKrJUufti, (>. l-f7. 
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clDjirei-Hion, and no ndjuslmt-iit apijrani Ui Imvc luori iiiadc? Ln l)ring 
Lhom into line willj tho Itiglier wn.RC;« and groaUT oniploymcul of 
103, ‘>-30. 

IkLwccn $1,000 and Sl.nOO.thn. NIU* figurcK rrrtninly ho rained. 
Tlioy are km low hy enmparUon uilh fdlh^r llio Drlawaro tir Wincoitsin 
tax reliirns if lIK>^e rotiirnK arc* a<ljii^lf'd in lln^ -arnr- way Ilmi thr NItC 
ndjiinlerl Iho fnioral tax roluriis in (Ik* liiglii’r Imn'kolH. 'I’lir lUimherA in 
caeh pltiKK hi'twfi'ii $7ri0niid Sl.fKMf w«'ri* I«mi low nt’rnrdiiig tn htilli 
roturiiH if tlm liUjntuT n*|Hirt4‘<l tii I'a*'!! fluKK in iiiiilliplieil hy a 
factor IlmL rnukoN lius total .iIhivo $],rt(K) oqual to l,t107,tHKI, llu! NUO 
figiiro. Finally thr nurnlu'rM iM'lWiH-ii niul $1,500 won: loo low to 

l)(! conhialoiil with llic numlMT of ftiuitlif.s in (h(*»r‘ ini'onii* cIo^kcm, aa 
rcviacd. ObviouKly if (lie total iiuiiibrr of Hiigle individuiilN ia one-third 
of the number cif faiiiili(*><, the pmiHiriion inn^^t he gri^nter limn one- 
third in the lower iiieomc clfu^r«, and ilm pnipnrlionH hetween the 
cumulated tolala miml npprtmeh one-third nn the ]mitit of ruinulalion 
approaclica aero. 1'hc federal and alaln lax rcturiM, and the KUC.! pub- 
liahcd oflUinatCK, all agree that the iniinber of hingle indivklunlH in- 
ci’oaKWi fnatcr Uian lluj nmnlgjr of fmnilit*!* a« one down from 
$2,500 or $2,000 to r.or<i incomeK. Taking the ratios of fnmiiii’^ lu indi- 
viduula Hhown by llio NKC cialiinaU'H, wiiieli are higher than Dio.so 
flbowii by other Houreea and therefore give ii ininiiniiiti iinndxT of Mingle 
InclividualH, tlio increiiKea in the aggreguteK of fjimllii-M over $500, $750, 
$1,000 and $1,250 already demntiHlrnled require Dial Dio nuinbi^r of iii- 
dividuulH in the correMponrliiig nggregnlt-n be inereaMfd aa shown in 
Tabic II. This rc^udta in iiteretisiiig Die nuniber in eueli elaes helwcen 
$1,000 and $1,500 and deereaMiiigtlieiniinlier in eaeh elasH below $1,000. 
If lliowtata Uix reUtniH alone )iud been tiHeil as Iiiinh for revlHion, wiDi 
very moderate (uljuHtineiiki for evasion the ehisH$7,')ll Sl,000 would also 
have been ineioaaed and Die cnmiilulive loial over $750 would have 
been larger than shown in Tubhi 11. 

Cfa^Acti below $500. No attempt in here made to milidividir the families 
or flinglc individuals below $500. The (’PS samples in this ari'a are open 
to grave suspicion. In the Coiisuiner Kxpendiiures volniiie’ Die NKC re- 
jected flatly the NtatemciUs of non-relief fainilies ami Hiiigle individuals 
iu tliis class concerning their expenditures. If their ntpoi'LiHl expendi- 
turoa could not bo relied ujum, were (heir reported incomes lelliiljlo? 
Moreover it is of littlo importanen whether llie inconics of non-relief 
families and singlo individualH under $500 were above, or below $250 
flinco the overwhelming majority of non-relief fiimilie.s and single 
persona in that (iloss in any given year aro there only temporarily, and 
in many rases in n tccliuicnl sense only, liceausu their busine.ss losses 
' Con»umer Kiixndilurtii p|>. 13 - 1 . 146 , 
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nnd doclucLiblc oxpcnHyH happen to be abnormally large. Tlioy live on 
their capital or on borrowed money until their income picks up, and 
if it does not pick up they go on relief. If, as the NRC Rcomed to imply 
in its expenditure study, a family cannot live on less than S500 nor an 
iiidi\'idiuil on les.s than $260, using the NllC definition of income, there 
ciui obviously be no fanillics or individuals with incomes less than S500 
or $260, unless they liave litpiid usscIh or good credit. Tlie NllO defini- 
tion of iin'oine iuclufhsl gifls and inherited eiwli if spent for cunont 
living expenses; also nott-inouey iiu'oine from owned lionie.s and home- 
grown fo<id and fuel, and payinenls in kind, and imblie relief in ciush or 
in kiml. vViid since rela*f is not ordinarily granted to pcr.son.s with enough 
litpiid assets or good ereiUl to live, on, and Ls always granted to such an 
extent as to prevcaiL stiirvalion and nakeduesH, it would follow tliat 
most of the. 1,623,000 relief families with income.s under $500 and the 

329.000 single men anti 100,000 single women on relief with incomc.s 
under $260 reported by the NUC either did noLcxist or else alioiild have 
hecu placed in some Iiigher class. 

From the foregoing it appears that tliti total of 3,403,000 familicH and 

2.208.000 single individuals left in the imder'$6()0 class is probably too 
grt'Ut, but llicrti is no sulmlanlinl basis of fact to warrant any specific 
lower ligure. It is at any rale apparent that tlu'. NUC!) put at least 
1,000,000 and iJo.H.'^ibly 2,600,000 loo many eonsumer units into the 
c1hs.h with iiicoiiK.'H under $600. 

Tlie iiallern of distribution of families pnldislied l>y t)ie NlU’y, al- 
though pui'iiortiiig til be based on the Sln<ly of Chinsumer Uureliases 
and llie ineome-lax siatislies, differed wuh;ly from its snurees and ro- 
flccU'd more (lie rc.sult of various ussmnplions ami eonjecLures. It 
greatly exaggerated the uuinliers over $7,600 and under $1,260. The 
tabulation here pre.senled eonfonns more elosely to Die original data, 
but may still exaggerate the numbers over $7,600 and under $1,260 and 
L'siieeially under $601). 

I'lie, NUt) pattern of di.ilrilmtion of single individuals in 1935-30 
was lia.sed oa inaileipiatedata, largely eollecled in years less j)r(i.4penm.s 
than 1036 30. (’hei-kcal against federal ami slate income Lax data it 
appears In have oveistaled the munbers over $7,600 and below $760. 
'J'he pre.'ieiit labulallon perhaps still does so, hut to a lesser extent. 

'riie NltO lialterri iif niii.sumer units is so far removed from llie 
original dala utu! from the jirobalile faels that it i.s liiglily unlikely that 
any coneluKions drawn from it, unless mlecjunlely siipported by other 
eviilenee, euii be Homid- For the sake of seimitille Lriitii and Houiid iiublic, 
policy, its further use bj' ec<JMomi.sls should be avoided, and tlic many 
Btudics already puiili.slied relying on it should be revi.sed. 
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I S t'AsT VEAJJR mtuiy iim'UiikIk liavi- l»wii j|f'vOn|M-4 for filling pnly- 
imminl^. Altlimigli (fir iii«r tif orllingtiiinl pulynoininlK («ir (iUiiig ron> 
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af polynomiulM fiy llir uk* of orllingoiml fiihrlioiis lini* Im^i h mainly fiy 
Iwa mothoclK: (1) Miiiniiintfini; nnd. inullipliraiitm of (fin varintra 
fiy actual valuer of ll\o orthogniml |iii)ynomia)K aa givni in a (aide, 
I’caraoii* and IwtrrliK* doall with tin* filllnR of nnn-i‘f|nidiNlant and un" 
equally woigliUd data. U. A. Kinfirr dcvrtt»jM‘d im llnn)H nf rnlridulion 
of Trliofiycfirfr iMilynoinlalH by aurroK^ivr Kuninintiiui up lo (lie 6tfi 
degree.',* and in fii« rloj^ir weirk on “Yield of Wliral al ItoifiamMlrd”’ 
rofcM to work i»y I'^rlirr.® K. K. Alluii imfilifltod a ]»api r, “'riir Grnrral 
Form nf Orlliognnal Polynorniala for Simplr .Horirf.*'* l*. Jordan'® dc- 
vd1o|W llir tlirory in full, and maliling the inrlliotl to 'JVfipi vcrikofT 
in a paper pufili^ficd in UuHHian in 1020, dmioriHlrnh^K tfir finiiding up 
of goiKiral exprcHHioiiH for llu* ortliogonal poIynoininlH in farlorial form 
originally uaed fiy U. K. Hardy in “Clnulualiun t*f UriliKfi tldifi'K 
Tafilt*n, 1803 02." Jordan alao Htiggr.H(M Oir nnnu'riral inrlliofl nf liuild- 
ing up the pulytioininlH fiy aunuimtion and furniHlirH (411111'.*^ for this 
purpoFio. J. tSIiolial gave llic iimlliriiuiliral a|ipronr)i in ''Slirlljr'K In- 
tegrnU in Mulficinaliral HluliKiicH.’'” A. t!. Ailki-n” a rrlalivrly 
fiiinplo dc'inonMlratinn of tliu tlirory and iiirliidrx a hrrii x of talilcH nj) 
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to tli(5 fltli (higrco for tli(5 Hummalion melUod. Aitkcn, Fislier, and F. F. 
SlcphiiiP* hIiow iiulividuftlly tho tt<lvanlftBc of dividing a Borioa of data 
and RUiinning from Lho cxlremca. Two excellent rcsujn6.s of the subject 
of orthogonal polyiiomialH with many roforencoa nro given by Wishart^* 
and Irwin.’® 

Usunlly tlui ohjtsctiou ramed to fitting orthogonal polynomials to a 
larg(! ma.‘<s of daUi is tin; luhoriuuHness of tin* lank. This objection may 
he ovtncomc by UHing punch eardn nnd llollorith inacliincHj namely, 
card punch, soj-lcr, Labnlat<»r and Hiitninnry puncli. This article will 
dcinojiHLralc fitting of orthogonal polynoinials to weekly weighings of 
raUH by niciin.s of lui)ulating iHpiipmenl, nnd will discuHs the analysis of 
tho coc'fiiiuiMits of the pnlyuoinials in order to investigate the ofTocts of 
animal diets. 

A process of fitting orthogonal polynomials by a punched card 
method of Hucccssivo summutions has l)ecu p\iblishod by Ilicliard War- 
r(?n of Columbia University.*® However, his method involves at least 
as many sets of cards an<l as many runs iw the degree of the polynomial. 
For instance, for fitting a polynomial of the sixtli degreo, six seta of 
cards would lie used, and six runs besides tho throe or four runs for 
caleulatiiig sums of HrpinreH. Tliis method seems cumbersome and 
lengthy for fitting polynomiuls HimuUaiieously to more than one series 
of data. 

The in<dhod dcHcribed in this arliele. nsoa tho dircet method of multi- 
plying by th(^ tallied actual values of lho orliiogonal polynoinials and is 
relatively short involving only about ono-fiftli the time and work re- 
quired by Mr. Wari'cn’s iiKTliod. Tho author is Jiot aware of any 
prevuMiH desrriplitm of filling orthogonal polynomials by the direct 
melhoil of nuiUi))liealion by uddilion on a ])unehcd card accounting 
mtu’hine using llie digiling proeess. 

The. iiroeinlure is given here not only bccniiso of its use in fitting 
ortliogonui |)olynomial.s but also because of ila adaptability to othor 
problems wherein value.s obtained from laidca arc multiplied by one or 
mo 1 •(^ variate.s in order to obtain some type of curve. Tho method has 
renejilly been ii.sed by Mw.h Dorothy Nickerson, Cotton Branch, Agri- 
cultural MiU'keling Aclministration, to obtain tristimulus values for 
4iir> Munsell eolors for eiieli of four iiluminaulH using tho moLhod de- 
HCiihed in Hardy's U andhook.^' entire proces/j of punching, labula- 

>■ V. V. St«|i)inTi, Clin JniiiiN.tl., Vi»l.37. |i|>. 41.1 4£» (I»:i2). 

• ' ,1. Wlalinrl, Jiiurnnl •<! (ht W»bnl .S’liUi»(»riil .S'lWrlv, V«l. llfl. pp. 4fl7‘ "eu (111,1^), 

J.O. IrMlii, Juurn'il ofihe tS7u(u(irnl .ImiVIv. VoI. 1)7. p. Ill I (lUII-l). 

■ • It. IVnrrpii, MlnIk'riU) ^(npMlle (mnpmnlioii oi LniMit Stiunro 'I’rRnil l.irioA." rntumLIit Uni- 
verfllly HlRlinlirAl llurcnu PociiiiTeiil i'i (1013). 

■ < A. (*. Ilnnly, llaiiilhunk itf CiJurimUTii, MiuiiaoliUMUR Iiutllulo of Tcolinnlogy (1030), 
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iLoii and calmlallnti of llie lriHlimu1u« vnfur^ for rnrh td ihe four il- 
luininunlw from the •12rj}<|KTlrfiiiholomctrir Mirvrf»i (rmo f»»r farh of tlic 
Muiifipll roiorw), was poinjili U'il in U-^w lliaii f«rK* iiionlli, ni nlKUitono* 
ciglitli of tiu! rn'.L r^tiiiialnl In do llir joli willi a nmHijdyiiig puncli, 
whorm-^ Iwn or lliroo yrarn would havo Ihm-h P‘<|uir« d lo runipli't^; Dm 
work uniiig finliimry mrlhfMlH of ralrulalion. 

Vnrinn.*^ im'JliodH liavi* Iwon iifird lo ronifmro rffi't'lH of diffi rf’iit dirU 
on unimnlfi. Homo rm-arrli work^'^^* liavo *TiiupMr<-d Jivt-rag*' growlli of 
cxpi'riiiiPiifal and roiifrol aiiinmlHi ov* r a ili'fiiiilo i^ riod. (MlmrN Imvn 
ini'n'ly vi?<u»lly I'omparrd growfli rnrv<% Hr. A nnm* iiu'llmd of 

iiinkiiig U-xe of all llm wn-kly v^ngliiiiRKi m lo iif<n fionn* idftrlirair oxprcw- 
81011 for llir growlli riirvn, siiid roioparn ilw gri«n()i rd Om aniiiutlH on 
varlouM diiM#* hy romparing llic* riM'ffi**irnl« of llndr growlli f'cpmtIonH. 
VarinUK lyiws of rqualionn worn trind lij* tiir millmr on lliix lypo of 
data IniL ortlmg'Oinl poIymmiinlM MM'iin'd in fil tlm m luni dtil/i licUnr, 
and iiioroovor oiio ran add or dHolo a hiRlwr pmvi r iviilirnil rc.paltiula- 
tion (if lliP (!ni‘f|jri(‘iil« of prcrrding |»ownr74. Whili* llii^ 8l»idy wn.s Iioiiig 
dcvciinprd in Dm Fond and DniR Adiiiinislraiioii, Wisluirl puiiliwlird u 
pajior^’' wiuTi'iri lio fifiod orthogotml iHilyiioininlK lo l)io iiulividunl 
weekly wcighlM of pigw over a period of 17 workti. Hr hliidird llie. rfTnrla 
of lliedtclH Uy npjilyiiig ike atmlyeiitof viirinnrr Irriinitpii* lo ilir orOmg- 
ona! jKilynomial corflinniLs, a im-liniqur Moiiiar lo Iknl iiHtal on co- 
eflU'icnUi of Fourier wrriri* Rtlrd In rronoiidr iluln. 

Imleud of OUiiig (lie polynuminl 

y vj a + -I* rz* -p dx* d- • ■ • 

to a Borica of oliaervalion« al ecpin! inlrrvnla (wIuto ]/ Ik Ike wrlglit of 
llio rat at any week iiumkrr in our prr-Hi‘nl prolilmi and i Ik Ike week 
numbor) Fiaher’® jirnpoaed a modifieatioii of 'IVliekyelirffH nietlioil ky 
UBing on ccpiivalrnl pnlynotniid 

1 '^ =3 j[ -|- -f d' -p . ■ ■ 

whero 6i, fj, ■ are orlhoRonal pidynoiiiials of degrrea I, 2, 3, • • • 
and wliorc A «)• and U^x—x, elr. 

The coefficiunlH of the orlliogoiial polyuoiiiialH are foninl by ealculat- 
ing llio HUinK of Uie produefn of llir y values and lln* F values (wlieio y 
equals the olwerved weiglil for any one week) anti tllvitiiiiK by Iko Huin 
of Bqimi'OH of the t' vulueH (wliiek are given in Fisher ami Yales tables-'’). 

itj. Wlslurli 'SiAiailml TtMOriteHl «il AiilniAl in Ji/nmiil <7 eio 

/lovoli!Uniaiu!<ilBofi'clv. Vol.YI.Ku-l, )ii3lr. 

n. A.Fliihsr. ■‘Elitliaiciil M»ihntiftrt Ntuiffh iri^Jl'ira.Olivar A nityd. llil. A, p. I'I'J (I Hill). 

*• Tnl)le XXMl of /UnlMtfal Tablfi ftx llipltvieal. jm'I MtJirnt W/narrA, by R. A. 

FUliar.iindlf, VMM, Oliver *lloy*Mni3W. (lire# numcFltnl v«luM fur (' t' “lit) lor nil {'from 
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B' = 


SW) 


c = 




etc. 


may 


Siiico the 5 '’h are iiK'rcly inuUtploH of tiic { values, the A, B, C, 
be easily o))l{uu(vl from the. A', li', C', - ‘ ‘ values. 

In (mler In udapl. tlim inelhod to Ilollei-iih maeliiue inmeh cards, it 
would 1)1,5 iu5{'ef>sary first In code the vidues Kiv(5n iu the riHlK^r and 
Yate.s Inbh's l)y the addilioii of soine power of ten so iw to avoid nega- 
tive numbers. Tlii.s can be illiistraUid l)y giving part of the table of 
values for n' <=T)2^ as given in the Fisher and Yates inblc.s, page 00, 
togctlier with the whiel) are the coded valuc.s of the (see Tables I 
and II). The vahies of /I, If, C, etc., can be obtained by using the rela- 
liuusliips 
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.s(?/y) 
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21 8,5 13, 270 ' * 

l(),0(10A'i/ 
2,.5tl7.474,HSO“ ' 


mr) 


m^") - ino,oon.S’y 


«!• 


527.109,333,000 

The qiianlil.y iS’(i/5"ni, |.*) may also be calculated and Iho ideulity 

.S(i/e"i, 3 , ,d-N(^"y)+ • - ■ used to check the ro.sulta. 

A« a furlhi'i' check, the relnlionsliip 

Z Ji ■]- OOC d- 10,305/; d- 110,880/!; + 22,503,000^ 
may lx? ciuployed where 

“ 121,100(Sy 
23,-rjfi 

Hi Rinl f.ir till ri' «<■ W H. 1- Aii.Imi-ii himI K. I'i. nl I<iwn SHiln ( oUcKfi tU 

Aiiieii, r.ivirt, li«\n ii'rfiiily iin miilMnry liUiln <if V viihirs f.ir liirHi r viilm-n fif n'. “Tiililfw (il 

OrllKiBiiii'il I'.ilyiii-mlil Vi.|.|f» t-urmlHl to Siftio AKrifluUiiriil Kiimrhnciil Htiilluii 

StndBlicjilSeciluii, HtnAfth /fvaciinNu.sfi*?. 
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Tlio iiKi* of punch ninlK fju'iliUU'K Ihc rHlmlnlinri nf Ou’ Sj/, 

^(Vh") • • ■ • S'io«nI« w puiiHhmI wilh ihc nl>AiTV‘iUii»li (ur 

week) Jiumbcr, the f/', • • • vuluci*, unil Hir clirrk vnluu 

(litf UeferrhiK nii^Hln lei Tnlilc 11, oni’ enrd in iimilu fur cucli 

roxu (not coliiniii). Hy lucjinK of n n«iin piiiM*Ji jim muiiy cui ^of r>2 cuhIh 
cftch) lire duplicoU'd oh tlu’ro orf- curvi-n lu In- liUcil. ’J'hi u lakiiiK uuu 
sot of curdH, it U (uiniplo umlUtr to piiiiHi in ciu-h I'urd (hr nil tti uiiinud 
idcutUidnliou luiiuhrr, llio liUrr iiiimhrr, Oir Mriidd in kcuiuk of Iho 
onimal, and il^ food noiiKuiuplion in Kriiinx fur iliut purlii'nlar wi^rk. 

In order to illiiHlrnlc. murr dourly Iho moiliod uml, uii rxiunph; will 
be given lining clnla from an expiTiinoiil ronducU'il in (liu Tuud and 
Drug AdminiHlrnlion.** In IIiIh expiTirnriil four difTorriit dii'ls win-o foil 
lo rnla for tlio puriirwc of lu^mieiiniiig liio nITrrt i>f (hr dirt <ni tlio 
growtli of the rnt. Four rain wm* srlrrled from a litlrr nl wruniiig and 
one rat pliur.'d on eudi nf ihn dirlaiil raiidoiu. Individual ad lib fitrding.H 
wore UHod. Chart I hIiowh u curd pundiorl for wrrk ninnlu'r 2 for rat 
uumlxT 30i'5. (Infidciilallj^ priiilrd card foriuM urr nut plain 

cnrdH may bo luoul and a pimdiod <-ard code krpt. on litr.) 

" UntA luoKt It) Ilia ilMcrijUliiii iff (lil> inelh^til w«ta filiUliml fiiun ilin I Ijvlkiini of riinriivtc"ti>Ky 
(Dr. T(erb«rl,0. C'Hivory, Cliief) In OieViHKi And Dima AtlmiitUlfHilon wliera n Inr8« iniinliRr of rlironlo 
lozlolty itudiu are belnit inido over lonn iXirltMl* of lime. The ilelAiU of (he eii^eriineiuHl niiJiDHt hUI 
bepublUhed elnewliere. 
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Vl'SCUF.D CARD FDR WEEK NUMBER 2 OF RAT NUMBER 355 
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Tlir-.flumw nf rn-sH |»r<wlurU ran !«* ohlainr^J mr' IinniiMjIly in llie fol- 
lowing manrirr. Tlip piinrli ranis for nil ral^* nrr fusing the 

llollmlh .Hfirlrr) uti llu' roUimn of Mir* wHglii niul n iriovtid from 
tlic Rortor ill rrVf“i>r nnlrr fi.r., tlu* fl’s Oi* u llo’ ^<V, i lr.), Ihtn 
Rorlrd cm llm rul iiuiiiUt. Having tin* lainilator h ! for jirogrc'snivc 
totals, lalnilnliMiis nro nia*lr on l arfi of Uir i'’ as illii‘<lmlril fin- 

rnl nuinlHT JUlfi I ly (hr fuf*! pari of Tulilo HI. fh ariug f In- dials of Ihi! 
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Nuts: NcHcr ninNiIrtP^ ■S'IuIitk^ kiiIi li«i rulliits 4l'<^ir4^ r^tx |)r< xliirA iIip rr^ulin j<Iiuh m wiiliuul 
liio UAO til Auinmnry tnrtlo. mill (unliiir npawlliiit tii» Uir 
* Indlcftm BUmtiinry csrtU UAnti in tl» tulnlt Iwlixr. 

tnlnilalor afLcr cimli rat luunlior. Uy inriiim of u Huininnry piini'li, llm 
mt mimlmr, tlui uniln roluinn of U«; wriglit, anil llir )M'ogn vsivo IoIiiIh 
of the columiiH are punclmil on Huminury ranlH n.s tln-y are lalailiili'il, 
one Huinmnry eard for oaeh row in Tidde III. The Kuiuiaary curds for 
Llio noroH on the unila eolumn of the wrigid un'-sorletl out afU’r rompar- 
ing to see that they are identical for all i*ul« • - llie figuri! in euidi column 
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on tliG«o “zero carilH’' nliould l>c 52 limea the coding factor (whicli is in 
this case some ])ou-cr of 10). These punch cards are then discarded. 
These "zero cards” were cheeked ni»d sorted out in the next two sets of 
I)rogrc.‘;.slce totals also. As indicated in Table III only the starred values 
are used in llu« IoMlIh at the Ijollomof tho table. Caution must bo oxer- 
ciHcd to iiisnr(3 a cnnipicte series of numbers for the progrea.sivc digiting, 
Dioiigh lliesiTie.s may ))i-gmat,sny, 3 orSOO instead of Dor DOO. Ifsomo 
nuinher is missing in the progimsion, an extra nummary card should be 
punclicd wliicli is idtiiU hral with the summary card i)rocRcling the omis- 
sion and this cxlra Kummary card included with tlie other siiminniy 
innu'li cards used to lulmliite the lolal.s of the miinmary cards, 

T’h(3 original pimcli cards arc again sorted on tho lens column of tho 
weigljt and then on Ihn rat nuinher and tabulated the same as for the 
units coluinn Hort. Summary cards are also punched as Iicforc, however 
clianging the wiring in Llie plug hoard so that a zero is auiomatiGally 
added after eucli total ns shown in the second part of Table III headed 
"lens column.” 'Dio original punch cards arc also sorted on tlic hun- 
dreds column of Uie weight and llie same procedure followed as for tlic 
l»reviouH groups, Uiis time two zcro.H arc added automatically after each 
total on llie Hummury curds tw shown in the third section of Table III 
headed "ImndredH coluinii.” 

All the Hummary cards, not including the 3 groups of "zero cards” 
tlial were pri^vioiisly sorled out and cheeked, are then sorted on rat 
number and tabululed controlling on the rat number to obtain the totals 
of tlie Huminnry cards for each rat. This givcH the iS(2/h")i 

■ ’ ‘ wliieh wer(! used in the formulae for obtaining the B, C, 
values. 'Die entire proee.^s l.s illuKtratcd in Table III. Summary 
cards u.sed in llie. lolul are indicated in Table III by asterisks. Tlio last 
lino of llie lalih* indii'ules lolnls of aummary punch cards or thciSCj/ti''). 
Tlie oi'jgjnal juinrili cards iivo. also tabululed controlling on rat number 
to oiiLain total weight (,Hy) and total food eonmimpLion. Tho method of 
pi'ogrc.-sive digiting which Is a mcehauical summation to obtain sums 
of scpiai’c.s and cross prodncl.s is explained by Dr. Brandt.-- Time can bo 
saved using l lii.s punched card mctliod even if only 10 or 15 curves nro 
to be- filLcd, 

Ah AVisharl*^ poiiils out, there i.s a biological inloi’i)roLaLion to the 
coi'fficiciil.s of till! orthogonal jmlynomialH. Tlio "/( ” coc/lieicnt for any 
oiK! curvi' is I 111! avcragi! weight of Llie rut over the 52 week period, the 
''11" ciiclUfii-iit is till! average gain in weigiit per week, Llio “C” cocfli- 

» /V^KfiVnl .S jij'fiVai'iiitM i/M« <‘anl Melhod in Callfaeit anti f/nirirdHirt, edilwl by O, W. 

Uiiliiip, (‘..liiinlplti OnivcrMly I'rrwi (lOnS). PnrlX.pp. 423-0111. o«llllcil ‘Ukch of llio rroHrcB.iivo nifilt 
Motliml,’' byA.lv, llrnnill. 
u Hco foottiDiu IH. 



50'i Awkui* as f«TArif^TJ« ai, AMriruTioS' 

cipnl ]n pmiMiHinJiril In llir* Hifififtr in wf-fk, i l'f’. U. A. Kwhor 

in Hwru^'j'inK WisnlmrlV |»n]«T Hint tlw’ rurvf* rfliininnl unlng tlje 
AVcrnRctw f>f llu‘ i*f llii* «rlKtiKnnr«l it^^yiiniiiirulK tn Ihc 

individiml nuiiunl^^ i-« in Idt-nJi^'nl wilh tlmt, nltHHirir-d liy n leant 

i^qiinro lit hi lln' wcM-kly aY«*niR'-!H- ’I’lii* !'*RnrillnTi-r* rd (Ik* may 

C IIAUT II 

Fimi iJK<tniK: h*iAN'<*v!Mj*i liniM i"* wikhi.v wri'nitMifi mn tiSK 
vi:au cl nii.'ji iuij« hh ifmi.vi laviinF-iJt 

i>l' (iiUfWrii YAiii\itimv 



lio UHcd iiiHlcad of llio wi.'lftltla; in fm-l. Wii-linrl srfni*< l.o pn'frr lo^a- 
rjtliniHfor tlio dnUi uned in hinHUidy. 

Tlui qnoalion whh aa lo llio vnlidity of tlo' iihinil hiKoifii'aiiro 
tesU Ijcpauno of ihf in(rrdt*|n*mh*iin‘ of iln* nlwi-rviiilnnh-. Slnlrd nn- 
otluT way, it won quoaliuiu tl wIioUmt lln* hit^lily inUTdiqK iidoiiL wci'kly 
weifilniifpi on mio ml should In* nni-d lo dou-niiinr' llio rlf^icc of llu! 
curve fiUcd Niiico llie umud mKiufivinirc irsis nri* IniM'd on iiii a.*<Huinp- 
lion of indo]K‘iid('nro of Oio. diila. fOOior n.'^pofts of (his huioo (lucslion 
of ficrinl correlation lmv« lii'iii discuKsrd l»y nuuiy \vril4T><. A imrliul list 
of rcf(?renco.s wi^^ivoii innnitrludo in lliia Jophn.m.^' in HI Id.) It inny he 
orguccl Ihnl tlic inU*rd‘'|>oiidciico ik of n tn-Kli^ihlo iinitiiiiil in ^lowtli 
curves of mlN. To invcstiKalo Him (pU'sHou iudividunl wciKlniiKS on 100 
comimrahlorftlafcd tlu' Hivmocrmlml did over a pi'rlod of one year wei n 
(lM(cmhlc.d. Uning Him dalti, McimI of etilrululiiiK for eneh rat IhesiTial 
correlation cocflicicnl im it m imiially dolined (i.o., Ho* eonchiiion ix!- 
twcpu HucccKHivo olmcrvatiouH on (iicHfiine ludinal) a sliKliMy dilTioi'nl 
type of coiTclation wim cmployifd, immely, Ihe correlallon lieLween llin 
wcigliL of a rat ono week and il« weight Konio oni* following wci^k, willi 

X l<. ?. KnudHii, in o Sttitt. lliU Juvhkai.., VoI. nfi. |i. lAY! (IU40). 
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N = 100. In tliin way a moFO dcsfinitc picUii-c could be oblaiiiod of the es- 
timated amount of interdependence at varioim pointH on a general 
growLli curve, after the avorugc "trend” boa boon removed. Thefie cor- 
relation coe/Tieient.s vari{?d from A7 lintwocn the weight of tJie rat tlie 
3rd \v(!ek and i(a w<iight Llic 26111 ww‘k to .998 between the w'oighUs for 

(aiAiiT III 

AVKUAOK OUOWTH CimVK 1‘CHl MAl.K HATH ON EACH Dlli’l’ 

OVKIt A I'KUIOl) OF 6'i WKlCKH 



the 2Qtli and 20lli W(‘(«kH, In no ra«o wiw tlio correlation lietwoon ad- 
jacent wcekH than .9, 

III the Htudy of llw b'ood and Drug Adminmtmlion data which hna 
)jO(.Ti iiHcd iiH an e\am|ile, fiflh ilcgm! polymunialH Heejnuil to lit tlio 
data Iic-Llcr Ilian a imiyiiomial of lower degree and aa well as a poly- 
nomial of higlier «h'gr(’«'. (9iart II hIiowh the weekly weiglits of four rain 
for one year and the fifth degree polynomialH (Hied to them, Tlie .Hocond 
and third curves in ( 'hart II hJiow the type of difference tliat may exist 
in growths of animals, while the overall gain in weight over Lliiil, period 
may lie identical, (lain in weigiil (the same as a first differenne) assumes 
a straight liin* regre.'-siou of weight with lime. It can lie seim from in- 
Hpcclion of Cliart II liuil a ronsulmiblr amounl of nm'al carrclalUm cicish 
nrn in Ihr rvnitlunln from ihisriirve, i.e., an oltHiTvatiou aho\’e the curve 
is usually followed )>y one or more .siirce.wsive ol>.sen7ilion,s ahoi’e t)ie 
curve, 'file signifieaiu'e of the nn-IUeienls might he lisled l)y llie usual 
inidhoit using an erior haseil on Die siiin iif snuarc's of resiihialK fioin a 
single cnrvi'. However, hecunse of Ihc liigli ilcgree «if inlmdi^pe'mhmco 
between tie* re.suliials from llie curve, it.Heeiaed dcsiialiie to us(^ a tost 
of Llie. average eoeflieieiil biLsinl <in the scalier of Llui eoenicient-H of 


AMKBI* AS A^mk iation- 


Revrral ral^ti of llio patnr iliri arwJ wx alto»U lUai nv* ragr. 'l lu- averages 
and alUTiilartI di'vialiniw nf lUr iu'lividoa^ A V, 1\»r /i's, 

llio C"p, rio., M'fmrnl^ ly !l urn* ralrulalrtl f«r r.v'li dirt and fn;x. Tlie 
filAnclard rrnir nf liif* r\ irrag^* .d, IL or C, ow flirir ni vk-yu f^alfiilatod 
in the uwiml way. Uial ih, l*y dividing lli»- ^•fanKlard df^ hy llie 

f*f|t.inrn rind of jV. In other wordw. llii'*L*»iidnrd *Tror of e/srli ni'criige oo- 
pflieienl W5« ralnilnirfi l»y rniiHideiing Ihe of iruliriilunl rn- 

t^idrutM ttfwjuf Iht mrrfuj^. Am a 1*^1 id Mgtdfieaneo nf ih>‘ r tjcnifii-iilH, 
flliadeiii'a “C wom ajitdiid Im wln llior thi' nv»-ri.jgr t of-niiMcnt 
difTpred ^igldfi(■ll^lIy foim xt-rn M'ld's jurMi-dnrr nvnhU any axMimniioii 
of indqH.*nd«'npt' of (In* wcrkly wrighi#-. I'nrJlo’rnnire. lln* .1, H, C, • • - 
coolTipicnla are iiidein-udinily dinlhhult-d. 

Table IV gi\TM an idea of of iheavoroKe roi llit w iil« in (lie 

example used nml IhoirMtandard errors; and t'hnri ^l^bovv^*;lln■growlh 
curvofl dpRCrihed liy lln>n ivH^flleienlM. l lii* avi raRi* pJodlipiMilK inrhid* 

TAUIK IV 


ANTcaAnRoriTiHK}nsAi.i‘f»i,vsr»MUi.<^'Krnrii’S‘ittion tmk r».\/noi. asdtiik 
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* Thi Br*r«(« n( ih« irulimlwt (or nil il>* thu M»t-» mi i.n •lii'i i iIiA kUhiU 

Bixl vrrar of ihe ar«rA)i«. 

Not*! Thli uWn t" mn*ly foe Hi# |iui|n4« i>1 r»«ulU I'l iMi e*p«lml 

and lita aliaol iha eictio. 

ing Iboae of fourlli ainl fifth degree wen* Hgitinrandy dilTeri-nl from 
%CTO, aliowing Ihul u iinlyiiondid id nol kr^s dinn tlnr fifili degOM! Hlnndd 
bu DKcd ill Ihix proldeiii. Am ninlrju*(f'd with Wklnu I m hindy, wlii'io ho 
UKca a lliird dogref piilynondul for ii 17-vvi‘i‘k gl'o^^ t)i pcrioil, iL .spimiih 
logieni Lhal n r)2-w(!('k growth piTiod would reiinin* ii Mliglilly nioro 
complicated curve. 

Tho clTecla of the* dieU on lln* growlli of lln* nil ran In* li wli’d by 
lining amdyHia of varinncaeiUiornii tlienii'ni<‘ii‘n(s Ihi'insi'lvc^ or on Die. 
cociTioieiUa corn'cUal for llio inlhioiieoof iiiiliid weight and/or Dii! food 
intake. 

In growth HLudieM Him* in good reason to exjieet a higli degree of in- 
torclcpendtmeo be.Uveim reauhmls from growlli enrves. t’lPieieiineully, 
iiiHtond of employing Ihu iimml UmIh of Kignifieaiiee ii mny he advisnhle 
to ratiinaLo the Rtnmluril error of the cooflieitMds from the w^alLer of tlio 
individual coofRcienUt about their average. 



A NHW MULTIPLICATIVE SEASONAL INDEX* 

By Juuoe Suisrin 
A'afforial Bureau o/ Economic Research 

T hib I'Ai'KH i)roi»OH(;H a new multiplicative sciusonnl index, describes 
n quick way to (;<)inpute it, and coinparcH Uic new index witli the 
rntio-Lo-inuviuK-uv(U'iiKe index and with the monthly means index. The 
new index luis Humc. inc-riLs of ita own, hut the chief value of this paper 
lies in the lifthl it Ihrown on the relatiuim among these indexes. 

Dcrivalion and romputathn, ItCt «« consider a jnontidy time aeries for 
whichascaUcr diiignnn is drawn ho tlialvalueH for a given month (c.g,, 
tlio January vaiuCH) are plotted na the ordinate and the corresponding 
values rcpre.'^enllng the trend and oyelical components (heroaftcr I'c- 
fened to a.s llu! trend-cycle, (tomponont) as the ab.HciBsn. If the original 
values for the month include neither a random nor a sctisonal comjm- 
ncul, all the jndnls fall on a slraigUl lino that passes through the origin 
and li/iH a hIoijc of one, since the Irond-cycJe component has merely 
been ])lotU‘d against itself along axes with identical settles. If the as- 
surnptioiiH arc cjiange.d to allow a nudliplicativc seasonal component 
in the original valfies, all Die pniiiU fall on a straight lino that passes 
through Ihn origin, but the Hlnpe devialCH from one. If the original 
values include, an additive Heiisonal component, the slope of Iho line 
romaiiiH one, hut Iho liiu* no longer iittHsea through the origin. If the 
scfiHOJial cnniponoat in (mrtly additive and jmrDy multiplicative, Iho 
line doCH n<it pass llirougli Da; origin and Us slope differs from one. 
These rcItttioijH tend to pnwiiil if the seriOH also jiujludcs a random com- 
ponent. However, Uk*. olwervatwniH no longer fall on a straight Hue, but 
lend to he disliibuLcd at random around snob a line. It can be con- 
cluded, lliercfore, that the s(*iLSonal component for a given month can 
ho nv’Jisnrcd by lh<? difTciriice lielwoeii the parfimoteiH of a fitted 
straight line and Dm parameters of a line jms.sing tlirougli Dm origin 
and having a shqu! of one.* 

Tin* relations l)(dw(‘cn Die .scn>sonul and the trond-oycio components 
may ho exiirc.‘'S(!il as follows. Start with the goiieral linear ecpiation 

* Tliin puper nutlllllD^U(^(l n icclloii nl B Muily nil lUcinvMUTcincnl. and cllminnlion of Hcnsunnl 
flucliinilunn. in wiilrli pnriirulnr ollcnUim in paid tu (h« Rcucrnl incllind dcecribcd liclaw. 

'1 lie wriirr In nndrr licnvy lu Dr. Artliur V. llurnn (or iniiiiy crjiilribuliuim lo tliia Viork. 

Viilunbln wnio nbo nmde liy Dr. Siiiiuii Kuciicla. Mr. llcrt CiolKricd. niid Mr. Denis 

Vottfiinu. 

' 'I'liln n|i|ir"nrli i<i Oin nliidy td nrAniiiinl IIUDiUDlioni wns eiiiiRcHlcd lo tlm urilcr by Mr. Milloii 
rrl(tdiii;iii niiii Mr. (icibiinl Mry, U np|iriir)i in 'Aurnolmlluns vnii HAlnonHcliwiiiikiiiiKBu iiiIlIoIb I.nK- 
I'liirt^llillnn.' by V'. I, /rrnvyi .l/i’iinliScnVAIr <lri OolrrrrWiurhcii rnarilufi /Ur Koiijituktiirfiiriieliurio, 
lloilnRfl I). Viniinn, Orliibur mill *Nnln nn Knnnnmd Vnrlutloii " by J, WiniiloWHlci. .Vfuili'ii 

JikiJiiomietnf, Vii] '.I, i 'rnriiw. min. Ills a MiHplilinulinn id a inollind OenRribed by Ilorfll MciidorHlmiiHcii 
In 'l')lliiilnniinK ( linnKiiiR HniiKiimlR by Miillipto llcgrcRsltMi AiiidyHls.' Ihsitw of Keonumie •'italisliei 
Kovqiiiber UIHl). pp, 171-'177. 
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y,'^a‘\'hx, wlki rr y, rlni«»U’« n n*gr<’“>ion viiluo inr a moiUh an 
(liRlingiiiiflu'rl from y. iiii actual valuo nf lh<‘ uriitinal f»rrir-/!(, and x dc- 
iioUis liin mrrf'f'|«niidiiiR tr‘'ml*ryf|r« valtiiv As loiiR m linT'? Lb im 
w,'an(»nal rrjm[Kiiirril, j/f -*/. If OirKriiRitHnl roinjHtrwri? iw mullipliculivo^ 
t/f~‘bx, ami /rr^ 1. If tla* roin|HfiK'ni^ Lm iiddilivf', j/, e=a^-a:. 

Jl in iiiNlniflivc mtiiinim* a rnj«' *d lli*’ Kmn^ral lim-nr rqna- 

lioii, till* cusi' >vht‘rf' 1. or is i-r|nal U» 1. 'I'lio vnhio nf ri rati 

nn\k hr rvalurU^ tl ftir rm ('iu|nnral from llu* 

1 } YLu 4 /' E X, 

wliern a iw liir iiiiiiilH'r nf yiMrri f»y *h<’ Ki'ori nioril!li. Ilrra 

Ef/ - 51^ E*y 

(I BVl - - - ■ ■ V% 

n n 

Tim la«l cxprcK'Nioii pm'wdy llm foriiiiila for rUriviiiK nit ad- 
ditive Rraaonnl iiidt'X liy avrraRiiiK nelnnl liiffiTi'Jii’ox t»f nriKiiial vnlu(?n 
from Ihc Imid-cyclo eurvr-. lU'iu’o, in ihU rn-Hi', a h Llie un- 

cordeml* ndditivp swawnml imiox. 

Anrillior apppinl cim* Lb \klicTi? a ii« mTo, or in aw*uim d (*tpia! U) xi'rn. 
lirraJ^M/jJ^xand 

Ii/zE- U HR n lunv iniillipli<'HUv«* ar'nNomi) jiidi'X.* It may 

im culciulalcd ok fctllown. (1) 'rin* ^uiiir of (he original (iuurra and Ilia 
aiimn of llic* Ircnd-ryclr viihma for onrli luontli rirr rtMiipiiMil. tn llui 
compnuiinnH it ia ronvtmNa lo riprivM-n! ilm ir<*mlo yr|i* roinpom'iit 
by Lli« tW4!lvc‘*nKmlii nioviii^r avornga of the original M (2) The. 

< li (4 AMumMl hpT4i UtRl ihp tamti’tn fivler pUbt:) Mix.n ilw# irUikfiiut, ‘lliin M- 

Rumplinn l4 vniaiin iintirifJe.aul 

' Thnl In, 1 I 1 P intlekMi fi>r iKo ih» 4»« Obp dtX'WK'n tn ihe Ipxi iptc>« in Rny nnn iii'inil]) 

will Dnl Hum 1(1 loin, ‘1 tin irJpxoA mo miUr»«| l>t •ul>ltiieiM<fl fmm p«(ti r.n»'OntWlti ■!<» iliffriPiirr !>«• 
Iween llio Aiim nf Iho uMPonlviHl iiidpxm rmI lorfi <inPrr'nM»|uonr« i f il.u nrlluiUr.BM in itiRi foi ariy 
ycardio num nl iliRnriRinal hauim p< 4 ual*ili»*uat «•! ikuRrawhailjr-iMiiuaitxl Kanion, 

I ll In irnaorlonl In ixila ituii. iko iiiuli^lrlimilxn »o«x-iia| (arn-r R>wuti>oi| I, no I'l ni rly lo ilm 
IrftmJ'Qyele ctimpcmchl. ml Ui ilio ir«i>il-r)'r!r'ini.<tnm c^'|<4 lirM «.» in ihe Bisiitlanl ri;ii)iiHlf< 

A Bimpio pmooilureifiirprinvpriliiB lU MMtilv«iMuik«ri<Mli>|<1irauxpiM|Bi,ai>i| iicpxrn>». in indi- 
CAl«i by ihe Mpreeuon ullslrml vbon iliatniiwlinn. I blDf, m iIiMiukIi by = 



wIiDiii i i n Uie modn t rcml-nycla valuo fnra Kfvpn month. 

It i)iQ aiUlillTO omvMmal Index is alinidy c»ni|iyl*d, li i* lunuir-nl l>i l°o nnr, nml 2,‘u/ i-t i licrrluro 
enn l)Q (lorlvpd by tllvMInx |]|« ndtlilivnllHlPl Inr tafh by ibn mra'i Onobr) rloxnlup fi'rllmt 
moiKh, nml ibcii luliUnKniie. If il)ti mtiblpIlPAhtPlmlMla n-miiuiH. >1 <• oil'l ii-ip iii'Ux rnii l>r ilrri\r<J 
by HiiljlracIliiK 'nis from Oia inuliliilicnilva inifoi lor park m^r.ih amt 1> me d p rr^nli by o-'f- 

reaiwiHlinii iiiwn ireiiil-oyclft vnluo If llmpHiM-nal r^rrei-dvii fari'-M I-avp nliraiiv I ^«ii nblnlnr^l fnnii 
lint RAiioml Ax|it(«al(>n,yr**n *1 bi. nnJ ilteiiiuliliiliraiUHiinipxuiloKlimi, U pah be lUd^dl by Mibniliul- 
InRlIiA vnluMof >1, b, Biitl xin ll>i)ci|UAii»ii,AnilMhtuirfi>r iCir/Tir 

' Tlie IWBlve-iiKiiiili mnvinfinverflBe hdnfreiivftM a nmnuianf iho urml cyrio rr<m|><iin'iii In Ibnt 
IL r«l1fiolfl olmnitnx In RcnitonAllly, ll (]r>M nol rmeh lunieictilly up Inin ryr)lrA.| i^aka nr>r <li>«ii iiilo 
(rouRliA, It (locA nol tUwAys lrt>n eul mndotn mov»m«nU of a few duiAiiiin, M doce nut cover 
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Bam of the original figurcB for each month ia divided by tlic sum of the 
movinK-avoraRo values for that month. (3) In order that the relatives 
given by the preceding step sum to 1,200 (or average 100), each of the 
twelve r(dative« is expressed as a percentage ratio to the arithmetic 
menu of the twelve relatives. 

In this procedure, it is notiioecssary to compute the moving average.® 
If a Lwelve-montli moving toUil Is ealeulalcd and centered at the Heventh 
month,’ as is common ))raeti(‘e, the iW(?lvc-inonth moving totals for the 
Julies arcs identical with the fniiniiil totals. Let n scsriCH run from yi to 
I/tB, wlus'C, }/i is the values for Jammry of the first year, j/j the value for 
rchruury of tlw; first year, and ho on. The moving-average values for 


the Huceessivii Julies 
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and the sum of the July moving-averngo valuca is 

Ei/ 

1 

Tlie movlug-avc'rage. values for the HUC-cscMsivcs AtigsmUs are 
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Zv 

Zv 

Zv 

Zv 
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■ ■' » 
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■ •! and 

88 

12 

12 

12 
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and tlie sinu of the August moving-avernge vtilues is 

o 

Zv 

3 

_ ' 

But lh(' sum of the mrsving-tolid values for tlio AugusU ran bo derived 
from that for the Julie.s by snhlracling yi and adding 7740, and the Kums 
for olluM- nioiilhs ean lie ohluiiied by similar ciileulationH.® 

Iho full «prlr~i, niul ll insy lurii ri« iiinrli nt ■■ii iiuiiiUii lirforc nr nHcr tlio iirijciiiiil ncrli'ii. 'I'licnu <lofcolu 
vuufllly hnvr lie In Infill riirriiti urn'oiinllmlrkri. 

* I mil Imlrliln'l III Mr. Mrri (iMiifrlnl h-r iiiiliiilni! 'nit llilaniiii|>U(i<'nili'ii 

• 'I Ilf rffri -1 iiih'ii lliK riri»'iii''l Mi*1rt nl rniU-rtUK Um iiiiiviiiK nvcriiRp iiri iKn Huvoiilh 

liKUitli lii^lrn't Ilf lirinri'ii iLp riiilli mal p<>\piiI)i iiiniitlin Ii iirKliRlMi'- 

■ Ihu ili>in nil r:iii. •>( noirffi*. tip u'nl n. innl iltn ii'rnii innvuiR-nvoriiKn viiliini in iilhcr iiriililnimi 

. 2:1/- 

for euri)|il(t In miii|iiiliiiB (lt<<(ll<TpiriifP-fniiii-iiinviiiK*«vri«iioliiilM tty Uio fnrimiln , or In 

IrniuforiniiiK nn niJiliUve iinlei lu n iiiulll|illcMiva indci. 
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Ii€hltm (0 Ihc raU(hl<hmi)ting^trroffr indfr. Thorr h nn t'niiglitcning 
relation iKitwcvn orfliimrj* unwj mran rnlio-to. 

moving-average lndexi^^j/y;r)/n.TIi»‘ f««rrnf r is n wi igltlol mean ralich 
lO‘moving-nv(:r«g<! index, wliere th** weighiA nrr lln* n)»»ving>avi‘ragQ 
values. Tliw Im jdain from llie cMiualion 1»<'low, in wlnrli a*^ingln prime 
denotea tliO Ural year, ndnnhte uriiiu* llir'^Tniid yr-nr, aiurl m nii. 


T.‘ l" X'“ 


X, 


Since the new index differs from Iherirdiimry ndio-lo-rnoviiig-nvernge 
indo.x only in (liat it ia weigiiUil l»y lln* moviiig-uvi rag** vnluea, ilKeeniH 
appropriate Pi call it the rnlio-lii-inoviiig-avi'riigf* index, or 

more briefly, the wi-iglilcd-rnliti iiid»*x. 

jVa Ih well known tlie relnlion ticlwei’ii n wngltP-d ninl an nnweigiiled 
mean deiiftitla ninin the correliili»»ii iMaween lit*' S’lrinlen and llio 
wcighlfl. If the Pcarwmlnii cwineiinl of eorrelniinii w iM»}-iliva, Iho 
weighted mean will Im greater Uum the nnweigliP'd no nn ; if it Ih nega- 
tive, the weightcKl mean will lK'itiiinllr*r;nnd if ilu' I'orrelntlnn in shto, 
llio two inearm will h‘ f‘rnml. ilenre, wlien [jiiTi* lilile correlation 
between y/x and jc, will P ud lo be n ginnl np|*rii\iniiilhm of 

L(l/A)/n. 


A furtlmr dilTurenee between the iiolex^^s ariM'i^ froiii the way they 
arecenU‘rcd, Hiiice llio vvM ighled-rnlio Index iKeenlered by ilividingeueli 
])relinihmry index by the average of the jireliniintiry ueighled-niliu 
indexes, and the* ralUi index \n eeiilered )>y dividing eueh ineliiniuiiry 
index liy tlieavnrage of the preruninnry' riilio indexes. 

l‘‘or ft given monlb differeiin-w in ralhw are a>,'nnu'd Up arise from 
random cauNes, In comiMiling it snu^miul index, n givi-n rnndinn factor 
fihoiild receive llie anme weight wherever i! fulls. Under lln' wi'igldcd- 
ratio method, a random factor which falla at a bigli level reernves n 
greater weight than a Himihir raiidoin fiielor wliieb fallH ul a low level. 
Since the ratio method givra the same weight to all ralhis, it seems 
superior to tiie weighled-rulio inetliod in UiIk n^speet. 

Another advantage of the ratio nietiiod is tliui (lie ralios eonipuled 
for eueh month can be pul to a useful purpose. A ehai t of tlie nilios for 
Buceesaivo Jaiuniries, Felinianea, and hi on, is lielpfnl in (letennining 
whether a clmuging or a conKlanL.Hensonul ]tnUe]ii prp^vuils, and wliul 
periods are aiipropriale in the latter en.se. Tiie weighlcibraliii method 
aasumes a conHlanljiatlern and rcUcHupon a study of llie. original series 
for the. Bclcction of periods for whicii Ihis nsi^uniplion sitems reiusomdile. 
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A furllicr ndviintaRo of the ratio method is that extreme items can 
cosily bn oxeludcd from the indcxcH. They can bo picked from the ratio 
clmrts for individual mojUlis and omitted, or one of several positional 
moons can he Hclerted. 'i’he eliminutiou of exLrnme items is more dilTi- 
pull if tlie weiRlifed-ratio method is used, for extreme items do not show 
U]) H(» (dearly in (diurls nf tlm original data ns in charts of ratios to 
nioviiiR uveniRi'H, and positional ineaim hosed on arrays of original 
figni’cs ani highly Hiispeet, ]H\rli(mlurly in scries that have pronounced 
U'ends or (iyeles. 

lidnliiin to (hr vumllUy menm index. The new index boars a close rc- 
K(nnblan('o to the familiar monthly mciiim index. This index is con- 
slruetfd os follews. (1) Totals of the original figures for each month 
me e()in]niL(‘d. ( 2 ) 'rh«*s(^ totals arc cxpre«.scd ns relatives of the arith- 
m(di(; mean of tin; t\v(dve totals. (3) The relalivca arc adjusted for 
trend. The, trend rorreeti(»n eim be iniulo by computing the slope of a 
loasUs(iuiU'esHhaigIit line fitted to aiiiiiml averages of the monthly data 
exprewed us r(dulives of their aritliinetic moan and applying this slope 
to tlie relatives, The ealenhitions are Kin(t)hricd by taking the origin 
at Lh(! iniddh^ year. slope cun Hum be enlculaled directly fioin Iho 
hjrmula "'hen^ x rofors to the year and y to the annual 

averages in relulivi' form. Siiiee h gives the annual inri'cmont, it musb 
h(! divided hy 12 l(» yhdd Uni monthly ineromenL. If July is assumed to 
Im tini eeiitrul pnini, no adjuslmenl of tlio relative for this month need 
1)0 innd(?. The other months emn then be corrected for trend by Bub- 
trncling 1/ (wlnn-e b' ‘^‘h/V2) from August, 2b' fi'oin September, from 
October, -If/ from November, and iib' from Dcconbor) and Ijy adding 
b' to June, 2b' to May, 3h' to April, iO' to March, 6 h' to L'chruary, and 
Ob' to Junnury. 

Tlwi rclalion.s bidw(‘eri tlic monlldy means index and the weighted- 
rnlio irnh'X may hi; .set out lus follows. J*c.t A, li, C, • ■ ■ L refer to the 
montlis of llni yiuir, and the KuhscripUs 1, 2, 3, ■ • • 71 to the years, so 
that Ai is lli(! valui- for January of tlie firHtyenr, Gi the value for July of 
the third year, (In? value for December of the fifth year, and so on. 
Assunu! lliat tlie moving averagci is available for the full period. 

Th(‘ nncentered wcigliled-ralio index for J\ily is 

i 2 X;f; 

A, -i ih d- (\ -1 H- U 

Bince the monlhly means inclliod, as de.scrihed lien*, doe.s not ref|uii '0 a 
trend eon eelion for July, Uii« is als(t the. furmula for Lhi: monthly means 
index f(jr Jnly. 
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AuRjurAK .‘^rATimirAS. Amocution- 
Tho unccnlcred wtii^hkid-ralio index for Augiij^l 

i2i:// 

ill + C| 4' V^i -f - - - I- A,., 

The monllily nirniiw indr-x f*»r AiiriikI, w 

.4, 4 H, -I- Ct 4- . - . 4 A,' 


with a Irond rorreclinri nit]i|i*'d. 

Thu differonct* 1 h4w wii ilir two Ahkii^I iinl'’Xf^ i» Ihal Uu' inonUily 
moiiiiH imlrx inrUnh'« At nnd not A.,i, ninl h r‘Xi»li<il!y rorruflutl fur 
trend. iSiiiiilnr dinferriii'tTi c4iariieU‘riM> other An nddilioiml, 

UtoiiBh minor, difTerencG nriacM wheii Ihi* wi-lBliied'ralio mdo.'s i« cen- 
Ur(‘(I. 

The monthly meimn index for July may Ih' wriiu n: 


• 0^1 

J2 I *1* //i •' * 4* /»i) 

-Ai 4 H’ • ' ‘ + Li 


at 

,’li 4 4 • ’ • 4 

‘J' (4 1 'h lit 4' 


<.4t 4 lU d- 
4- A-). 


■I l.t) 'I* 


That ifi, the monthly incutK^ index iiiny nlKu hit wrillvii nx n wciBhled 
nveroge of rutifw. l'V>r Ihix reiMion, it may he j^aid Lo Imre llu* I'umt! kind 
of implieit wcnghlinB tix tlie w’ciKhUHhrnl io iiitlex. 

Tlic wciglUed-ratin nu'lhod ni<Humeri Ihul Die ramhnn roinpnncnt 
and mrwt of Die ryHIenl coiii|Kmen(. hi the eancel out when Die 
original ngurea for any nuiiithare Huiiiiiied.nnd Die trend and Dii^re.dd- 
ual cycle arc eliminated wlnui DteMim of the oriKiiml nKnre.i Ik dividi'd 
by Die mim of the nioving'aveniBo valuer. 'I'lui laUer im-ainijilion iH 
valid wlicn Dio curve uHcd to nieoHure Die Ireiid-rycle componenL is a 
perfect mcoaurc of it. If the twelve-inonUi-niovinR'Uveragi^ \a uKod in 
Llio ronimor auggoslcd hero, the Irend-eyeh^ utlin^tmi'iil iw erud(‘, for lln^ 
difTcrcncc hotwocii Dm trend ndjiiHtumidn for two Mii'ii's^<ive moiiHiH in 
nothing more than Dm difTorenen hoLwceit ilm figure from Dm end of 
tho aerica wdiich ia added and the figure fmin Dm lieginning of Dm Kerii'a 
v^bich is dropped, e.g., /Un-Ai. Thm diflereiiee iimy he dominiiled 
by random fncLom. The inonihly ineaiiH lueDind iililir.eH Die nlope. of a 
atraight lino fiLted to nnmmi lolala to adiunt for the trend and re-aidiml 
cycle. Thia moUiod Jioa tho advnutngo llmt Dio trend ndjuatmmil ia 
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more hUI)Ic from moiUli to month, but iteufferfl from all the difRcultiea 
connected with fitting n trend, nnd in addition from the fact that it 
ndjuHUs only for n linear trend. On theoretical grounds alone it is difficult 
to any that one of tlu‘«e trend udjimlmcnln is better than the other.® 
A disadvantage of the new midliod is that it involves the loss of a half 
year at each end of the serien. The niouthly means method must bo 
confincfl to coinpletf* yeur.s, hut IhiH does not involve so great a loss, 
since sensonal index<'H Cfui he eomimled on a fiscal-yijar biusis. This dis- 
lulvaiilage of lh(i weightiil-ralio index is not very soriou.H, partly bo- 
ca\is<'. most seric's nr(’. divided into several Boaaonul periods, nnd only 
the fiml and last periods are affected, and ])arlly because the moving 
averag'i cun he matle to cover the full period l>y free-hand oxlrapolntion. 

nj indrxva for pnrltcular series. Seasonal indexes have 
been eomputefl by tlie W(‘ighlc>d-ralio method, the monthly means 
method, nnd Iho rutin iindhod for ethyl alcohol production in the United 
iSlules, 1021 '10, refined copper shipments in the United States, 1027- 
Hfl, and Ihnigliw (irprodncUon in the United Stales, 1018-27, and time 
records have been kept. Table I hIiow.s that Die weighted-ratio method 


TAIU.U I 

TiMii; iiKyi'iiii:n to roMi*m-K .mui/iti'mcativk hbahonaj, indexes 
nv niFsnunxr MirnionH 



Klliyl i*i.-<lu'^ll'iM, 

IMSl irt 

KeliiiM pupiipr A>ii|impn(B. 
Il>27- \M 
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MiiiuM 
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litiiA lur 
• pUlllM-frtllO 
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Miiiulrs ■ 1 . I ,1 
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niiMliml 

I’nrccnlor 

. 1 , , ttino tor 
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luotliod 
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4S 

III) 

m 

IIX) 

U I0» 

U7 '.nu 

100 

01 IK) 

05 ooa 
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took the. least lime, in each en.'^e. In this rc.spect its adviintagc over the 
ratio inelhoi) i.s <’on.‘<i«ierahIi‘, mid its advantage over the monthly moann 
method .«iiiall IniL persistent. U inuHt he pointed out, liowever, that tho 
liinc advantage over tlie nioiillily nieans method is not oonclusivc, slnco 
the iminlhly mi'aiis inelhoil will he somewimt shorter if the linear trend 


* k Ib n III ill (.."iiieiitf I'lil Oi3l Oi'’ 'liirrTriirp a<iiii‘l»r)v«.ii|ii|ii]i-iiiiiviiiU-nvrrnK(i iiulcx In iinl, nnla 
l)(<Ally uuliriBsIly n»niiii>n|, »ti>iuUBl> niii.rrlB'r In Otn nilililUo iiuiitllil)' iiii-niin lliilei. 'I'lin diarri'iiCB' 


r.(v X) - 

IriiiiMiioyiiic nvrtnE'’ i<‘<l''i l"r n (ivri, ihkpiIu in . «■! 


null lliu U'Tiu vlAcIi nillunlA (ut 


irriiil it .^iiirn | lilt in iircrWrly ilin trriii ntliirli nillii'li fur IrMui in (lin VirlHlili il-inllii liiilni, llin ilK' 
fcrniuv^'lri'iii'iiiio luR'AyrTiyRo iiulti, likp ilie iikeleliir>rrii>ii> IimIpi (aihI uiiliku ilio linlfi), IiivoIvoa 
n crwln ircnil e>.rirriiiiii. 
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U derived hy meflirHl nf selerlwl |>oiril4< inf*lead nf Itwl «riu.irca; 
Lliougli Ibis prcK-edure rnuy yield n rrnder index. 

Seflfw>im) indesfjf linve Iki'Ii rojiiinUH l*y (7ir)i of iJie Ihreo 
methenb for «eveit fiddiliminl weriej*.'® The rr-nJerf d iiulexeH for liic ten 
RpricH jire given in Tnhle III. ToMe 11 rMiij|«nre- ihr* imli'XrM l»y the de- 
vice of two jnimtimry iin iLHiircR. ’I'he finn. ihi* rf»i ffn it n( of RliiiilnriLy, 
IH cmnpiilrHl its friIlowR. U) d'lie de\ inliniih. fioin JIWI («f r.vh nf the pidr 
of Ronwoiml iudexcK imd' r cninimrift'iii :ire rnnipuleil. <2) fine rcI nf dc- 
vinlitinw in ndjiiRleil pn lliul cum ik hhiu! In lln- Him nf llie RCrnnd 
Bct, which in rniiMidcTcd llie h/ute. <H) The ilifTeri-m'ejt; In-lwei-ii tlip ad- 
juhlcd dcvialionR, month for imriilli, are MintniHi willmnJ rcgnrd to 
pign. (4) Finally (he mim nf iho diiTrrfnci->i i« divided l.y thi* Ihlso 
figure and niieHUhlrncicNl frimi Ihiaquolirnl." Since lhl»< nicn>.urc(‘linii- 
nulca diftcreiuicRi in nin|>lituch\ the (nhle givi’K nintlluT inciu^iiri; which 

TAIU.K n 

OOMPAIUiUriN OF RF.VWtNAI. INIlKXKK HY l»m:iirST MRTIIODH 
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<1 filriclly ooinimrnMA proiwtlureft fiRvoltMit iumI In dIUmi liir|i>iH, I'criiHlA fur Vilikli 

Uio moving nverege Ultilly AvnllAbla «-c.roA«l»of«4Rml nnnliAiitpi «as iiunin iiMiruii eiKeiiinilAimt. 

■> Beo HiiTKin KiiiniiUi, Afaiennl T'arin(it>n4 in fiMludfir unit Tritiiv (N'Alli iitil Huimu uf K^/lUln 1 lo 
nnuroli. lU(l3)pp. 3A1-3B3. 
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Uikes (implitudo inUi afpnuiil""l.lic flvi"ragt' clillrtcnrc dmn+gftrding 
Bign. The average (lifferencc is pompuUid by «ulilrnriiiig niii* index from 
another, month /or month, Knmming willnnjl regard to^>ign, and divid- 
ing by 12. 

Tnblen II and III BiipiKirl the ronrhn^hm tlial. tliere a greater 
Bimilarlly l)elwocn IIhi monllily iiir‘an« inib^x and tin* wrigbled-ralio 
index tlmii lliero iw belueeti either nf llewe inf)<'\< }« niel the rnliu iiuli'x. 
The cot'flleienl*< of Hinilarily belurr-ii the monibly iiif'aii’4 niul Die 
weighled-ratio indexes are higln hI in i*/ i)ie b-ii mid ilm nver- 
Hg(j dlfTcreiirt) i« Bnudh^i in nix nf tin* leii eerier. ‘I'lie gr' al'T n'^M'inblaiiee 
ifl mofll noLnblo in the two H'rh k wliirli ronlain a largi' randiuit eom- 
poiicnl; corporate. iw<iit'« of in (In* Ihiited »Slatrt. UHI7 27, and 
new corporate wsurw of IkhmIh and sloekji in l-’rame, 1022 IfK. In n\i('h 
Bcricff! Uifi implicit weighting exerU ila greaU-j*! effrrt and Mdwbmliid 
difTcnsnccfl licUcen the weigliUxl-mlio indexc-w and the ratio index may 
bo expected. 

Tlio tablea rdno BUggewt tliiil the weigbied-ralio imh'x jirovIclvK a 
l>cllcr OBlimnlc of llin ratio index (ban dm‘» ilie nionilily nu niiN index. 
Tlie new index U rUwer to the ralin index in r-iglit Bcrii-n nmirding to 
the average difleri'ure and in m amirding lo lie* rifi fTivienl of 
similarity. In no roae l« the inrndldy iiienii« hnh’X npprt'* i»d»ly vlo.^er to 
the ralic) index than \a tin* weighUxI 'ratio index, wlirTcaM in riTnicd 
copper ahipmenU tlio wnighU'd-ratin index U nun li j Iumt Ui the ratio 
index. 

iSumMarj/. The wHghled-rnlio index Ima wmie advnnlnge.'i over the 
monthly inrnns index. It can be ronipuUd more rapidly, it iw n Hpocitd 
COBC of a general inelliod, and ilean be eonvcrlvd to nBlrielly anidogoiia 
additive index. Tim empirind evidellee^^lKg^‘^<l« tliat fbe weigbled-rntio 
index givea n belter approxiimUion to the ratio index, lint in llm ab- 
sciiOG of Btrong theoretical aupimrl, dm locirgin of huperiorily Ib too 
Binall to wunanl a geiieruliuitioii. 

Liko Llm weiglilcd-rutio index, llie monllily limans index iw u renlcicd 
average of ratioH weigiitcd by Irend-i'yele value-s. 'riu; two iiuh^xcs 
nlinoHfc always conic out very nearly tins yume. Tln-y usually give (‘lone 
approximations to the ratin index. Hiil. if llm random conipoiiiMil or llm 
correlation between tbcraliosiiUid llmnirre«])oiidirig trend-cycle viducH 
IB largo, llm weigiiU:d-ratio iiidexca nmy dciiart coimiderably from llm 
ratio index. 



SEASONAL EACTOIIS DETERMINED BY DIFFERENCE 
FROM AMORAGE OF ADJACENT MONTHS 

By IIbnay K. Latan^ 

Li'ontl h. Udie and Company, Inc. 

T jiia METHon for hmoollihtg oronoinio time soi-icH iH ha.Mcd on a coin- 
psiriHon of llm <lufa for enrli imlivuiimi month with Che nvorago 
of HiH'li (Inla hir l lif. two tuljaeent iikiiiUih. It ih in^HuniL'd that, in any 
time HcricH from winch vurialionH duo hi Hoiwonal ffujtm'H have beoji 
Halinfa^aoi’ily climinuhid, the index for any one nahnular monlh is 
typically iMpiul to the average of Uioindiceaof Clio two adjacent months. 
For oxarni»Ii', the udjusted February incliees, over a seric.s of ycnis and 
afhir oUiniiialinK data obvioiwly affoeled by cxtvaneoiiH fnetora such as 
Hlrjk<!H, slmuld Iluclualo around Iho averaj^cj^ of the adjacent Januiiry 
and Mnrcli indices and typically should ecpial such averages. Adjust- 
ment factors \vln(di produce hucU roHuUa are taken to be saLisfacLoi’y 
Honsonal faclorH. 

The inolliod is based on llio use of moving avoragen and so is directly 
C()iii|)aridile with olher stich methods now in use. Ils cliicf ntlvantago is 
that the cnmpuriHou is close to the data and conBequently there are 
fewer extriinc<iUH fudors to bide Iho seasonal pattern. This is illua- 
tralccl by Hbowing the per c'cnt l»y which railroad freight rovemicH^ 
for iiacli iiumlh over u series <if years difTers (1) from tlie average of the 
adjacent montlisand (2) fronui twelve-month eonleml movingaverago. 
I'lxuniplert are: 

April July 



(1) 

(2) 

(1) 

(2) 


I’erri'iit 

Per cent 

IVr coni 

Per cent 

1030 

.V 

-3.1 

3.6 

1.8 

1037 

-*■2.1 

-J.7 

3.4 

3.0 

1()3H 


-11. » 

3.6 

.4 

1039 

-O.S* 

-13.7* 

3.2 

-1.8 

lOR) 

-2,-l 

-0.0 

2.6 

1.0 


• (‘-(tmpsrirKin dflerlwl tiy real dUilic, 

Wlicn lln^adj/n'cnl monlhn an* uscil as a lai.s(5 for comparison tlieraiigo 
of variid ion wll bin ciicli calendar month is consistently smaller and tho 
cffecls of riunhnn cvi'nls an* more clearly imlicatcd, 'I'lii'n! arc seven 
calendar monihs svlieridn llie range aiming tlu! iiercimlugo diiTeiences 

> CIrm I I<Allv.<«y FrfiKlil IlAveixiM (I. tlnU) ii«l|ui(cd lu ii iinirunn iiiuiilh limilR litil iiulnd- 


ni7 
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Cfrt»m llif ftvt rngc* nf nOjnf'c nl mnnllw*) Ilian 2 iM rrf UifjRf poinlfl, 
i^torrliniinalinK ilnla nffri’lH hy kii<mn rxiram'»Mi« fnr U^rw. Tlin wulptii 
mirh rango In nrnrly 7 iKjiiiU. I»«l, rvrn m». if fei«nin}l( r ihfin llio raiiRo 
for nil Iml Iwii rnnii^liw on !lip iwHyr nioniUft-niiivinR avrraRO. 

Thr grcJiUTrniif'i'^Uiiry MiiipblirM llii* poiMi-ji) *4 «* In line lln' proper 
nrnrniiU of varinlioii Ui )>ortHniii}in'(|. ’I'Im* •^horn-r l‘;w |MTiiiil^<iis(' 
of nirronl rUu.’i rarli'T ilian in ihm^hMo \vi*h mU> r a\ iifiKsn^ tf'rlinit|Ue.H. 
Utiiiig a rnilorcil nvf raffi* avoi*!-* l|jo prnMi tm of r liiniiiiLlMiK (rrnd imd 
lliiis r*arnpi‘K nin- of llii* iHajor in lli»* lihiv r» ljilii.c luoMind. 

Thf,! .‘‘kill lnvt*h*''l hi apidyiiii:: l)i*‘ «vira«<- of atljun jil nionlha 

irt npprtixiniaUdy tlir'Mimoas llisil ofollii-r riinpii' .*vv'-r}iKii»K lor-linicpHs. 

A crmillnry Itiil iiii|»nr(aiil advaiilauo of (In' iii'-MuhI im. (Iml il, fur- 
niflluw a dirrrl rliork on (In* Wf»rk*dny «djii}*(iiioijl frn l'or. Tliin i« of 
fwpcrial KiRnilii'ann.' in tiiin* of war ’ft ln-n (In* wnrk wi f-k for iiinny In- 
duMlricw IK unknown or rlmnRliiR. Tnkn (In* workolfiy ndjiihlini'iii for 
railroarl fHURlil rcvi'tiurK an «n <‘Xnm|ilo. Tin* Knli-rol UofitTvo Ikmrd 
iiKcia n siX'dny woek for Ad|iih(inR (Insr* thiin. In (li>'ir NcricK 

for Uio iK'riod from July lOHr» (ItroiiRli July Hill, i%v< n»y monibK wiih 
fivnSuiidiiyK wr-rr al«iv»‘ tin* avrraRoof tin* inljiKoiil inoji(|»«, wlnlMonty 
four HOT liolow Kuril /ivotiko. (U (Jn* *'fotjr*Srind.'iy‘‘ /jnutdiK, only 
cloven out of forly-ono wm* alioM* llicrrirri^imiiiliiiK avi roRo, II, llicrfi- 
foro tH cihvioUH llml too laindi allowaiMO' \va.!< iniolt’ for I In- “livi*-S»iMilay" 
montliH. The niedian iiidox forMndi iiionih^ wa>» 2 I pt r rmii ahnvn Llie. 
average of (he two niljarrni iitoiiiliK. iiiilirniiiig (hat ^<ijll^(lnl'nL for a 
^vcck of 0^ working tlaya \v<»uli| l>n roiiHih'ralily iiioh' l ali-fjo iory (Imn 
Ihc! Kix-diiy week neluully UH«a| hy the Hoanl. 'I'ln* Minn* mm Ii-' adjusted 
on a 64 day laisinKlmwed only l.'l out of 'Jl “live-Sii inlay'’ iininlliK above 
tho ndjniTiit inonlliH average. Wliili* Ihere Is lill h* aetual origination of 
freight Irafnc on Sunday, enoiiRh iKn-eeiveil from eoniieetionM to make a 
04 day working week eniirely logical. 

The nveriigo of luljareiil tiioiiUik in viilindde for cljci'king whellier or 
not KcaKonal variation Iiuh hem siieiM\s^rnlly eliminal^'il in any giv(<n 
RcricK. When a ti^KlhiiowN liiat the ndjUKled iinlieos for any one. ealeiular 
month are ronsiKlenlly nhoveor ladow (he average of atljacml nionlliK, 
il in aalrong iudieatinn that fiirtlier adjiislinenl for M'a^^oim] Is neediMl. 
If r.onstnnt Neusonal fiielnrH were UMed in Ihe original mniputalUiaH, 
il Ir ptiKKiiilc 1.0 rc-eompuln llivae fuclorK liy tln^ inljari'nl nionllis 
method direelly from llie acijiiHted dula. 'riie inljnsti'il rcilcral llcscM-ve 
])oard Kcrien for railroad froiglit reveiiueH wii.s novoikcrl in (his inuinnM' 
and new Honsonal factors eompnlcd wliieh dilTiMed very niulerially from 
those used by tlio lioard but whudi sliowcd a ivmxiinuni differencu of 
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.3 per t:oiil from fudcjrs olilnined by working directly from the original 
data. 

The i)r(iposed melluid also caonpcH the heavy dependence on judg- 
ment wliich ehariu‘l(M'izciH non-mnthcmnlical tcchniqueH. It is i)articU’ 
Inrly viduiiiile for dcL'‘rruing Mie n4?t difference of two HorioH such aa 
revenue and cxpen'^f'.s wIhto it ia very important to keep t)io method 
for eliminalitig sfawonal variatiDiiK uiiirorm. It waa for Htudies of rail- 
r(»ad net itii'onu' that (liiH method wna ttriginally developed, Here the 
dirrerciiei! lietween reveimes jukI expenanH in Hinall and seoaonal adjusL- 
menla nniat la- refini'd to lie of any value. Tlio method Inw hetJii in use 
for thin imrpoHe. for .levi-ral yearn. 

M'alile 1 Hliowa railroad fridghl reveimoH adjiiHted l)y this method na 
coini)ared willi llu! rnrr«',spoii(iing Federal lh*aerve lioard serioH. As is 
apparent, ll»e. difTerenei'.s are auhstaiiUal. In anotlicr more recently 
adjusted linard mtIch, used <ui a te.sV .snwmal facLora derived by the 
uvernge of adjacent numtlm inelbod differed by no more Hum .5 per cent 
from llio.«e of tlie Ikmrd. 

In deriving j-eiisoiial fai'toiH by the proposed method it is ncccsflaiy 
Lodeleriaiiu’ (1) (he per cent by whieb the data for each ealondnr month 
typieully differs from the avtTage. of the atljneenl months and (2) tlie 
Ht'fuouml fuetor.s necof-sary to eliininaU' Him (ypieal difroruiiec. The 
tyiiieal differciiee may be detmiiiiied by averaging Hie inonLlis under 
poiiHideralion nflcrrliminatingdala known to lie affeeled by (‘xlruncous 
fartorH. The percentage, varialion from ailjaeent mfuitlm* for oacli Aiiril, 
for exiuiiple. from 103(1 tbrmigh 191(1 lias already been given. It is 
known lliat data for April lOliO and 1030 were affeetod by coal strikea. 
Tlie. average of Hie ol her Htree iiionlli.s is taken as tlie typical (Uffemveo. 
None of Hie l■llrrespl(^diug ligure.s for July were affeeUid liy known 
exlraiienus fuel ors so an average of all of Hie.se. ileins was used. DeLonui- 
nalion of (be iiionHis jo be eliminated is partly a mutter of iiulgment, 

• Uy Mf. U nBil'<ii. Jr . *1''* mvrtHin of Hr.«Mrch oml KlaamlM, tlio I'cdcrnl llwervn Tlonnl. 
Mr. llail'in o Ma llie aao ri|W»»ii>riil wliicli »ii vveto nlilo lo inako uwnit your molhotl 

on ft tiirrirfl xlin-li leal Uri'ii irrrpUly n<l»uii«l fin eonlrnni in IrriRlil revcniiM v.liicli wo know la bml) wo 
fnuml UiBl II ) ii-Mr-l n o-iiii'wliol nmiH.ilirr mljuilinrni Iwl in iin rnnc wero the fnclora (or n pnrllculftr 
inorilli iiinrelhnii |i.rr r^..i UMinn wna c-mMillrrl na on nulhorily on BciiMmnl Inotors In 

Ip ihin ai.«I hm «-i;ri..wa rnr..mnKrinriil IihI in jirriiMolinn ul lliin inolcrinl for imljlicflUon. 

I 1 |(p «iil1iiiirilr,^l ilrrivnO-n -f ihr^n. |irrrciil>iHn ' iniiliuni* la aimrlc l or cxbuuiIc, 

Dlvlilo hy 

MrifiiiAl TnkP Tnko Oriniiml 

lliflnriirn I lifTmiiirn ITnlvo Diilii 

Jftiiiiaiy 
I rVnury 
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hut not UNUulIy dijlicult. Vurmtiou in Nml jtrmhii'linn is Die. niont im- 
pprlniit Hinglo frulor indtHiK’iiiR niilroml Tmulit rcvt'iiui s in nnriniil 
tim^p and (Iir ofTc^iilH of ilm inimiTOiiM hitumiinnH Mini nnOirMciti! coal 
strikes in vccoiil yfiirs arc* nUviniirt. 

Tlio HCdond hlo]) is to (lnlnnniik<* Iho M'Mj’Oniil fanlorw wlncli will 
ftlimiimlo Liio tyjiiral viirinlion of otu-li inondi from llm mvcimk<'. of 
acljiiccnt inontliH. Tim iDMlImntalmnl Holutinn of lliin jiroMi'in involves 
a Ktit of twelve HiivuiltannoHs etpmtiouH. Kovinuntnly, lu»^Yl'v^'v, {\ww 
equatloiiH enn Ijo roduend to i)in firal di’^rnn tun] Hiilvfil hy hiniplr 
cumulativfi addition, as folltiwn: 

Leti 

ai, Oj * - • Ojs he the lyynenl perenduKO differi‘i\tM‘s hi'twi'on nnol^ 
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nionlk and llui avorug(! of the udjacenl moiitlia. Tho numerical values 
for tlie a’H in llie illuHtrnlive example arc given in Table II, 

TA1II.1-: II 

MONTIII.Y FUKKllIT llKVHNUES 


I'or ooiil 



m pic. 

y.Vfi-JiPlr. 

a*)* 

(i)* 

(lUTprcnao 
Ml elo. from 
II 

Scnsonnl 

fnolora 







■1.0 

06.1 

1 

.1(1 



.4 

,4 

6.2 

04.8 

3 

- .Vfi 

•-* 1.7 

-1.7 

-1.2 

- .0 

3.0 

06.1 

a 

3.nA 

n.vi 

2.2 

2.(1 

1.7 

O.A 

03,6 

4 

•■'j.no 

- 4.(1 

-2.4 

-2.0 

- .3 

4.0 

06.4 

A 

.7A 

\.i 

-1.2 

- .8 

- i.l 

3.7 

oa.3 

0 

-3.40 

~ 4.51 

-ft.l 

-8.8 

- 0.0 

- 2.1 

102.1 

7 

;( AA 

(l.H 

.7 

1.1 

- O.B 

- .0 

100.0 

r 

-.Vl.T 

“Kl.fl 

-o.u 

-0.6 

-10.3 

-10.6 

110.6 

U 

2.WI 

fl.O 

-:i.o 

-3. A 

-18. R 

-li.O 

IH.O 

10 

A.IKI 

11.7 

7.N 

K.2 

-10.0 

- 6.8 

106-8 

n 

1.1& 

2.1 

0.(1 

10.0 

- .3 

4.6 

06.6 

Vi 

~A.lO 

•• t(.U 


.9 

— 

4.0 





*-4.rt(0* 


-w.o ai* 






- .n 10/12 


- 4.83/12 




■ UllriN r«>frr (<i ill t^K. 


Mu Mi • • ’ M II lii‘ urldlniry viiIufH for frcigliL revomu’H for January, 
I'VIiniary, ■ • • i N-reiiilier, RiiliRfying the eonditloim of the a'H, 
li (‘fjiml uverag*' immllily freight revenues for the wliolc ijcriod. 
Then! 

Tho iirolileni is to detcrniiix^ (he M’h inimerieally in ruhvlion to H hr 
this will give the de>ired sensoiinl fiuTr^rn. 

Tlie J/'s an* ilelerniined immerieally from (lie twelve HimultaiicouH 
rinnitioiis of (he foi'in; 

,, .Uii + vU, 

' ' ' 2 

(a) •, -- =*0, cln. 

jWl 

or, rc.slaling si'l (a) 

(J/i “ J/ij) ~ (Jfa — Ml) — 

’ (.Ua ■■ Ml) - {M, ~ J/,) 2Mi<h etc. 

'1*0 M»lve IliiM' ei|iifi(|niis, aihih'.'iiy values must he assigned to the 
> 1 /'s Uhi'il as faelJus on the riglit sich*. 'I'lu* values for thi' J/’s differ hy 
only a lelalively Miiall pcirenlage from (he average freiglit revenues 
fur tiie iieriod; Iherefon* (he error is not Inrgi^ if It is KuhstiUiterl for 
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these ;\/'h. Solving the innathmK afkr Hii» mt'n an np- 

ftmxiniulHin lo Iht vnriens A/V iri U-rins ««f li. 'I he rqu^lirmH nre Ihcn 
rewtirknl lli“ M'n sm «li ^-mure fl mi llir* rj^ht side. This 

gives vahu-« f(ir the M‘h wlii*h ran Ive* um U (« th lennihe iJn* fti-juional 
farlors. 

It must lie pni|iliii!“iml Ihni Ihi*^ eif tfiilviiiK Jhe rqimUoim 

iiUrmIurrw niily « ru gliailil^* i rmr in Hm’ liHil H' rtHiniml fnelorrt 

flerivei:l frniii Ihe fin^i aiqnnxiiiialMi U ifr nil -UV »n llie right 
side) show a nitixiiTinin iliffernir*' t*f |.i) |Hniif> d'tived frnm 

the smiiii] a|ipn<:^iiiiali'<h Inil. nltfaiic'd fritm a Miird npproxi- 

iniilimi sluiwed ii ninxiuniin (h'Vialinn of 2 {hti'i mage |>ninlH. 
Thewefiml niijirnxiiiuiiioh Ik (' i(Miig)i fni-.n!! prHrlii'Ml purposeH 
find is used in Ihishlndy. 

SiibsliUiting ninniTieril values ilerivrrl m rxjuhiiii' d nk«ve in (he right 
side of w‘L ^li) ilic! equaiionH l»ernnn': 


(0 


A/,)- 

.IHI It i'U\ 




lyt'Uiiig 

"M,,; 





Bet (c) iKrromr^j 





(d) 

It; r/i- 


-.017 ft;- • 


-^.OOfl ft. 


Ilj* nimuIflUve adi 

lilbui, 

llil-H Bn| of • 

rpiniiiuiK 1 

♦nfriiiii'K 

(p) 

cii — r/aB^.OO It; f/|- 

"tti^ - 

»,017ft; • 


d'.onii It 


Atidiiig set (e)- 

(f) 12di--(f/,+rf, • ■ ■ dM)« --(HO H 

I lilt fii+dj ■ ' ' dis *“* *1/ n)'l'f ™* ii/ (i • * ■ .i/ll) ‘“O 

flo: ff|^ "'.UO.'i 10/12 li. 

Sulwlituling Oir th in m'I (e): 

(g) -ris^.OUJ U; -.OlO // vte. 

but Ke. 

(h) fio Ji/i— Ws*f“.lKK // i‘te, 

wliit'li w in fdrni rurrr^poitding to ."H fil) and enii be reiiiieed to: 

(i) 12i\/,-(A/,+.i/, ■ ■ ■ 3f„i- -*.570 It 
but f.l/rb5/3 ■ ■ ■ M„)^VZ It 

(j) HO Ml 0-18 0/12 li. 

Kuiiicrlcnl vuIuch cif thi! oilier M'h inuy bn mudily nbluiiiiMl. 

Table It hIiowk tlio full ininUTierd derivnlinii of n'U'h nf 
Sctiaonul fadUiia wliieli miiiimUe IhudifTernuTMiif ilm vurimiw M'h fniin 
ft were tfiken lui fiiud and were imd (ohihooOi llu* Hnrio. 



^^OVING SEASONAL INDEXES 

Ht DunUBT J. CoWDBK 

I/iiiwriitj/ o/ fi’oUh Carolina 

A widki.y \!hki) MF.riioi) of cnmimting nserwonal indox, wlielhcr a 
iiuU'x nr a innv»iK-‘^t‘*wnnal, w hruscd upon i)OiT,onLtiKCH of a 
twi'lvc. Jiionlli inoviiij? avoriiKr. The moving avoniKo is intended fw a 
rough (‘rtliinutf' nf cninitiuod f rirmliind (‘yelical movomontH. The moving 
ftveriiRf, linwrvor, IoiuIm f.o Hinoolli out cyelU'ftl ]) 0 ukN and trougliH. As 
a cnnxe.fuu'm'o pt'iconlagt's nf moving avomge have a doNvnward biaB in 
yciira eniilaiiiiuK a sliarp trough of jleprcKHion xind an upward ijins in 
yciU'H rnnlainiiig ti shnrii peak of jiroMpenty. In eompuling a stablo 
Hcn.«niial the iiuwnuriicy nreru^ioned l)y Ouh lark of liomogcnciLy in the 
cluta i*^ parlly nvercniue hy UHing a inorlifiod mean or median for the 
monthly iirrayn. 

A inr»viug.‘<('a.‘’'nn{il in UHimlly ohluined i>y fitting a free hand trend to 
the pfrrditagrH for earli numlli neparately, nnd udjiiHting the trend 
vahif'Hun that the Inlul for ouch year will 1)0 1200, at the 8amc timere- 
laiiihig tlio- FUionlhncs-H and good fit of each trend. Tim method m botli 
lalmrhnis and suliji'clivc, and miffm even more than docs a stablo 
Fctwnnal from tin* lack tif lauuogciicily of the data. 

If lh(! perrcnl agcK nf imiving average are mljuHtnd (hy multiplying by 
acniihluntlHn lliul they will inlnl 1200 for cacli year two ohjccU willbe 
accoiiiidi«hcd! (1) llie hiiis dm* tn intloxibility of Iho moving average 
will lie largely overcninc; (2) if polynomial (rcinlH are fitted by the 
liiclhnil of li'iial K(|uarea (o encli month, Ilia trend vahii'K will total 1200 
for each year, thus avnnling the adjustment proroHS ndorred to above. 
Tliis Hceoiid rcHult will liold only if the same degree of equation is used 
for eueli mon()i. 

The reason tlie trend values total 1200 is lliat, if an equation of tlio 
type r,-a-i-h.V'|-eA''- ■ ■ is used, i:«=120U. i:6 = U, Sc = 0, etc. If 
on(! merely wishes tn have his seasonal index total 1200 cacli year, ho 
ner-d not adjust llie percentages of moving average, to total 1200 before 
eonsinieliiig hi.s imlrx. All lie need do is to juljust the 12 valuea of a so 
llial (hey will Kilal 1200, and thi* twelve values nf each oilier eonatant 
HO dial diey will Inlal zero. This, Imwever, dnes not nveirnnie the dif- 

ficilHy by tliv ih-feet, inlirreiil. in the moving average, and 

sometiiiM's die adjuslim-iU, of llu- ennslanls will even ciuingo the sign 
of eerlaiu fcnisluiils. 

If a lime series is deseasniialized by dividing by a Hea.soiial index cou- 
strueli'd us deseriln'd above, Die total <»f the de.Hcasonallzed data will 
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nol, ingmc-ral, hr- llu'fflim' iwthi* UtUlnf IliiMirigiiia! data, ll, w^uld be 
to ovcrrf»m(t llii^ tiifTiriilty by porwlnirling llif? pwoiml min 
from diltcrourt*ji bftivrmi llir ttriKiiial didw nml llift 12 month intiving 
nvcrago, mul to (l(^f'a.‘^onnliw' by i«nbtrftrlinK (Im iinlfx frnm 

llio original ilaU. 'J'lii** iiror^duro wrmlrl !«’ b«Ri'‘nl if nm* f liiiiks of (lin 
nriglmil daluiiH iK'ing (Iipmuii of lIio romiHon ni Troiid {T)\ 

Cyrlo (CJ; Jilmniinl f.S't; Irri’Rolnr il). Arrorditig to lliif*: roni-ppt 
ucaxonal ninyr'int’lil.!^ Vfiry in nlwiliib* nmRHilutl«MirrordiiiK bi llii^ (rrnd 
valuta iiiitl tlio iif»filiini of tin- ryrii*. A t^iabb* M-;i>rtimI in \ irliudly pn- 
rludcd, liowovcr, and inuvidK HU-ion.-d-^ arr by wiimTCHHiirily 

coinplcix Lrtfiuls. (Vnit-hlonl with llm iibovi* ponn'pl, lull niorr i-iuiy (o 
handle aUlu^liridly, Ik (o ihmk of Ihr origiiiiil dnla an ron>inliiig of 
fXC'XiS'X/', llio priiiHH imtipfttinK Mml Ihf movoniriiln in rpioMiim 
are pcrccnUigra of tin* funibiiMil iirtrrdiiig Hcim iilw. Alnt*, loj; originnl 
daUi^loR ^f'H-log C'-bhig iS'+Iok i'. If now a logarilhmii' Ktwiml 
index lolivliiiK xero is Inml on the diffwimiyk Ih-Iwiih tho logdriiliniH 
of the original data and llio hioving im raRo of (IitR^c loRiirillnii-n, and if 
HOtUioiml adinsimont iw ninth’ by aubtriwling the l(‘gurilhiiis of tin* 
aoasoiial index from Uu* IngatitlniiH of itm original data, tln ii 1 )m> Uilid 
of llu! dosimiiali^^'d Iiignriltiiim will bo llioxiini* as llio lolid of llie 
original ItigarillmiH, ninlthe gtsmiolrif uipun of lln- (|l■s^'^l.Honldi^(■d^l^ll^l 
will lie llioHiune as the geniiti'tric inoiin of llio tiriglmil daln. (Alsri, the 
goonielrir! nuinu of ihearasoiml iiidi'X will bo iniily, and tin* gcoinotric 
mean of the data doHoaKotuiliml by dividing by the soavriiml index 
would he ilieHaninna the Ai'iiinotrio inoiiii nf i)io inigitiid ilnla.) In 
Blrucling a logarilliinie aoiisoniil imlivx. ibi' dilTornit'o bolwoon llio 
logariLhma of the original data and llio moving nvontgo of ihufjo loga- 
rilhma aliould he adjuaUal to total zero timdi year liefnre t-nniiniling the 
BCOtional index. If lhi« ia done, the loUil of rneh of llie dilfertut trend 
comlanlH will ulao lolul zero. 

For tho method of computing a moving.teasonal iiuh^x dc, scribed here, 
UBC. of orthogonal polynomialK will greatly fueilitalc* t]ie e«>iiiput!ition of 
Iho coiiHlanlH, and nlao tlie uko (wUli a grain of salt) t)f eovariaiiee anal- 
ysis for Lcating the degree of eiiunlion to uae. 



KUROIIS IN CARD TUNCHING 


Dt W. Edwahlh Dcmino, IlisKiAMiN J. TBFPiNa, AND Lkon Gbofphbt 
livrtau of Iht C'eniuA 

T iin I’UHi’OHK <»f lluH Hliifly is lo ohlniti information on crrorH in card 
pmicliiiiK, Llm nUitntil. 1 '. rtljjnnl hniiR (i) lo provide a bn-sis for detor- 
lunvhiirli orropK, if uneurrecloil, would affecL the Coiimuh tnbula- 
liniiH, nnd (iij In jjrnvido ii biD-lH for adininiHtorhiK Kamido verification. 
Tim inlntiluelinii of Urn Humplt* viTificnliord of coding and card pimch- 
iiiK ill llif and ifo aiiojilion aiul cxlciiKion in large corjiorntiona^ 

rnuUnH hiirli Hlndli-« inmdfiil. Nalurnllyj thio iiajior must deal with the 
jiroci.-j’fiTig of data in llio Gimihuh, but many of our conclusionH are np- 
lilicublo in oilier linea of work. 

Data collncLcd during n C’cniHUHciiumcrfilion go through ninny stages 
of iirocfjiHing before they arcKiinimarimi in Llio form of tallies for piib- 
llcalinn. A major atage in llio irminfer to punch cardis of the edited and 
coded iJiformnlion tliut appeara on llie original CViihuh Hciicdulcs, and 
on IrniiHeriplion xlieelH made therefrom. Kven the most reliable punch 
operator occfi^-ioiially pmicheHaliolein llic. wrong iionilion on n card, or 
Hkipauenlmnii, or piilM axeeoiKl hole in a colijinn whore llioi'D should bo 
only one. U \» with llu'se. errorw that this paper deals. 

Afler ininrliiiig, the, eard.s areaeiil through the verifying operation. 
Tlie operator of u verifying niaehine is expected Lo discover any error in 
u card that goes through her murliiins whermiiion the card \h Honb liack 
lo llie original operator who (k obliged lo ]Minch a new one. Depending 
on her Hkill, a puneli «iperalor Ik Uuih obliged to replace from .5 percent 
to fi per renl of tlie cardn that kIio piiiiehes. Tlio verification and re- 
puncbiiig \n thi'n'bire an ileni of eoiiHiderable expeiiHO, and any informa- 
lirm Lhal. will help diininiHli it kImmiKI pay bigh dividends. 

Tfu! ;?>'/, OIM) fitmiii rnrdn. 'J'bi* nudw Hliidicd wore wrongly puncliod A 
curds of the IDIO (viiHUH of INipulalion. An A card (Chart I) was 
pinielieil for eiieli jierstm i‘iiiinieraled in Uio ]91() CeiiHUH. Five Kamplc.s, 
each eonsisliiig of 5,011(1 wrongly punched A eard.s, wore Btudiod. TeHts 
showed dial the study eaiils were Kunicienlly representative of all 
wrongly piinehed A eiirds to render vuliil the coneluHions drawn in this 
paper. 

> W r'lwAt'l* IiroiiiiB ai.'l If'ii liri.nrp)'. *Oii HnruplA Inopfrllon In tlin ernrriialnii nl Connun 
IlAiMni').* (Ilia Jiii hhai . Vi. I M. Kriiirii.hrr lull, i>|i. S.11 .irifl. 'I lin }ir»ri-<liiru fur nmniilo vrriricnlion 
cil imnch rAhh. n<i'l il-n rtfrni «liirli U t>A* lo nH|i|>lniil 100 |irr rciii vrrilinitlnii, Ik (lMicirilic<] 
lliam, i«i-ti wnititMH|iie4<l I'lily (urrrrlAln iilrj*alH tin? (■nirc’MiiBnf lliii ('ctimjJi iIbIa, ftiul 

6YOI llieii. I'lily fi.r rlrfk* «»rk buoHii iinltvliliiftlly e> unlfnniily Kn koikI ibeil comploto 

VftriltailJuil nnvl curMlInil ||| crri'iiiviiiuM cdinUlulo lienllcNinnd rorititmenlof tliclr work, 
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THE EFFECT OF WllONO PUNCIIEB WITHIN BPECIFIC 
FIKI.UB OF THE POPUEATION A CAUD 

The cJUccl 0 / wrono punches on the tabulated results. The purpose of tliis 
BLutly iH L(J leiirn liow Humplo verification of card puncliing affecU the 
tahuIalioiiH. In nainpli* verifieadoii,* pimchoi's having a uniform error 
rale liclow 1 wr(nig card pCT 100 oiirilH iiuiiched wore “(lualificd”— i.e., 
only 5 IHT I'rnl <>f their work whh pul IIivourIi tlic verifying machine, 
The wrong cartlH in the olher Ofi per cent went through to tahuliition 
iinrorreeliMl. The hid I hut even in 100 per cent veririenLion, Home 
crrorH do giM. Ihi'migli. ‘I‘he. otdy way to get good cardH to tabulate w to 
iiuve them jninehed enrreelly in llic fir«t jiUice. Sample verification ac- 
tually niiHe.s the quality of puinehing hy putting a premium on good 
puneliiiig. In the puncliing of Ihe Vojiulation A card (OharL I), and the 
lIouHiiig K curd (imt hIiowu), at any one lime not more than 11 third of 
tin? puneherH were ‘"qualified”; niid with careful cnntrolH iwcd^ the 
(jimlifietl puneliers rontrihuted no more than lljoir proportiormto wliare 
of the wrong eiirdn tsdiulaled. Moreover, IhcHtudy here described showfl 
Hull when Hiimple verilieullon i.s UHcd, llie net effetd of wrong jiunchcB, 
na tlmy occur in practice, in often iicgligihic. Tiicro arc two rciwons for 
Ihin. l'‘irwt. in many (h-hls of llie car<l (hco Chart 1), orrorH tend to com- 
pensate for one amdher. ‘Hiuh, while Home, eards were punched male 
wlieii they nfiould have heeii pimelietl feinnle, approximately an equal 
muiiher were punehed eonver.sely, and the net error in llic tabulations 
would have heeu Miiall, even had none of the wrong cards boon cor- 
rected. Hi’coiul, it wuH fouml lliiil the riglit-iniiul eoliimns of a field (the 
units) an' oflener wrongly punched than the oaiTier ones (toimorhun- 
dnals), so (hat in fields in wliieh anuimTical quantity in punched, the 
errors are riioslly of sinidl inagiiiUide. The Haine ;)iittern fortunately ap- 
peur.s in iniiH'liing fields of two and (liiee digit codes; Uio right-hand 
columns are punclu'd wtomk o/lenor than Iho left-iiand onc.s. Tlio rea- 
sons I lehiiid lids phenomenon are uiuloiihlcdly ])HyclioIngical. 

Wronii jnau'lu fi in the aijr field. Tor eur<la Hamiiln verified, the maxi- 
inuiii error rale is 1 wrong r-ard in 101) r«rds punched. For llie cardfl 
verified 10(1 per eeni , the [iroporlion of wrong nird.s sent to lahuliitioii 
is less, lint evi-n if the average error rale is 1 wrong card in 100, wrong 
ininehe.s in the age (ielil would bias the (ahulated rcHults vciy little 
t'vmi if no wr<»ng em ils wise correeled. Age was inconss’lly puiKdiecl on 
3,210 card.s among the wrongly pnneheil rarilH, However, -11.8 

per (U'lit of th«*ne 3,210 wen* slill in the ctirreel fi-ycar iig<! groui), and of 
the remaining r>H.2 per eent, 2 nut of S were in the adjoining fi-year age 
groups. On lliis liasis we niay make a prediction concerning the maxi- 
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muni c‘rrnr in tiu* ftiml Uliulntirins amiiiK Munp!* Of 

Lite 26,(100 Hliidy rnnlw. l.f»LW wrrn pimrliH in die ftmn^ S-ymr ngo 
group. At tlin rnln of 1 wrnriR r-anl in UH*, iJ»»* 'J.'i.fHKi ^ludy rardu are aII 
the wrong Cftrd-H tli'.'resire for 2,500, (MH) |teti|ilr', h' lwe only l,H|,rK/2,6(K),- 
000 or 0.076 per renl of nil ngi‘i< umiM !•(: in Ihn wrong 6*y('Ar 

itge group- 

TIuh cniifhif-inri IioMh fmr any rro«v^'lnhMl«tH»n into wliii-h jjg(> 

If, however, niieiK iiiierrwLifl only in llierliKiiiluiiinn nf h jtopnlnlinii hy 
fige, ihe tlUlnrlioii liilrvHlMred hy vTn^ri* i« c veil ^iMoller ThiiN ‘12H 
nf Ihe 2r),(KKI rnnlw ^hnnhl lutve I^een pnnrh«-il “<l Im I y* svlhU^ ne- 
tnnlly <187 were hO pniielH'tl, a iliflferehee of l.’l H iH-r renl 1he nvrrnge 
amount hy wliioh (he frrrpieiiry in any Tj^yi'iir ng** Rmtiii (liffered from 
Ihccorreet fn‘quenry, for I he 3,210 eardtiilint wi n* wrongly putiehed in 
the oge field, wnw M.3 r^'r rent. 'Hie error iniriMlnreil in ii 6*yeiir ngc 
group of the miniinum of 2,600,000 eriTdi* from whh li (he 26.rHU) enrdn 
iiro to he ctmt'idenHl drnwn will lliii« l>f 1 «v.n Ihnn 0 (»2 ju r rent. 

Wrong punchru in olhrr jUrhh oj thr nml. 'I’he pnllerii tif wrong 
punehett in the wage income Md h<MitulAr lu llmL in (he uKt* field, other 
fieldfiatudh'd were thoec for farm rrs-ldeiire, color, rilip' ii^khip, iiml marl- 
Ulslflluw.The pirluro i« ewenUnlly Ihceamefornll du-.M' fiehlN. Mn/«L()f 
the carclfl were cnrreetly punehefl, lull, among the f^ w rordK (lint were 
wrongly ptmrhed. there wru* n (eiit|riiey for i)i“ errorw hi rornpnn.«nle 
for aue.nuolher.'l'hvi«, 2t,l’(Hof the 2r»,(HKI wr<mgly punelwd imuiIh were 
correctly punched with regard U\ color; for Ihi* K62 eiirdts lliat were! 
wrongly imnchod in that field, lliedirtlriluition hy color w«« nut grenOy 
different from whatil wemM have Ihtii williont the errors. 

rA(rronB AflaociATKO wmi tjik ocf'iuuiK.srn 
or witnsu luisnncH 

Clmlcring of the icrou(i puiW/r* on rrirds hm'iig mnrr Hum one wrong 
punch, A "wrong enrrl" ha.‘< one or more wrong pniieh* -^. 'I’lie "error 
rate" of a puncher ia defined aa the niimher of wrong eurdK per hundred 
enrdfi punched. Although this method nf eounling I'rroj-fi Inm proved 
adminintrativoly oouvenieiit, it revenla nothing nhoiit the lunnhi'r of 
wrongly punched columnw. It Ih Uierefore of irilercf^L to examine eards 
that hnvo wrong tiimchea, in order Ui ihderiiune how lunuy of (hem 
have only one wrong puneh, hmvinuuy have two wrong piinehe.4, etc. 

There are 46 coIiiiiimn on a I’opiiliitioii A e,Mrd (( 'liarl 1). Hk’ imiehiiie 
oporaled by (lie jnmelier ih ko! ho that tim juuu'hing hegiiin with imiI. 7 
and ends with col. 46. ThenraLaixctdunuia, whieli identify the eardM liy 
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gcogrnijhic arra, arc lator punched mechanically. On each card, there- 
fore, Lhero arc 30 iiORHihilities for mnlcing an error, 

Chart II hIiowh tlu! diKlrihulion of the 25,000 Htudy cards according 
to the n\unl)Pr of wrong punchca per card. Of the wrong cards 80 per 
cent Imvc only one, (■iTor, 0 |)er eeiil have exactly two errors, aud 6 per 
cent have three nr more errors. The avornge luimher of wrong punches 
per wrfHig card for tlui 2,'), 000 cards is Tlie five siibsainplcs, con- 
sinlingof 5,000 eurds riirh, exIiiliitedHlidnlily nlunit the same value, the 
Hveragw heing l.fi], 1.30, and 1.-12. 

frilAHT II 

'iin: Misrniiii'TioN ok tiik n.m htudy caudh ArconniNo 

•HI Tin; NDMIlKIt OK WIioNO I'US'CMICH I'DU CAUD 



Of the 'Jn.OIKI wrongly punrhed cards, 3,535 canls contained more 
than line wrong punch ‘'aeli. An inve.sligututn of these ''ninltiple-orror’' 
cards sh'»Wi'»l llial ilie wrong piinehe.s on a ejird weriM'cltUed. For 

exnni|ile, (h*‘ opiTul^n' (ju ihly Ihrongli fault of the nuLehiiie) may skip 

col. 21, wliei'Mipoii idic iiiiiiehcM Ihe codo for col. 22 into eol. 21, the code 
for col. 23 into col. 22, with the result lhat all the enlries to the 
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figlil of col. 20 arc wrongly ininchwl, ail a» Iho rioull. i»f the one? wrong 
punch in col. 21. 

Multiple errorfl may he rlaK.‘*iriwl (Mllriws: 

i. Fnilure U» piinrh a rnulc hclonitinii in a Rivpn r^lnmn '-f ini’ f?»hl. Aa b 

reAiiU, Cflrh mirri^cdoiK imrifh iafnlcrr*! «npr<'Sjnin o* «!ir’ |rU nf jfn ruN 
r«wt ]»<»pllKm. ‘I'lnsi iI'T'A nni nicsH, lin»<*vpr. ihal c^rry «)irrr'r(hr]^ mluNm 
is whiiiBily piinrlir'il, rh“ f''«rrt*ri imurli rtjipr'inia t.y r«iitjr'i(|piiro 
ura» n rraiill nf n «r><nR |i«inrh. 

ii. Failure <>f Ilit> |iiiiip|iir>a irinpliiiir !•< Sum puiiphPFi in a 

Riven ri<luiiin. Tliia lina llmaaine rffprl na i. 

ill. Tins Mine r«u|p |tiinriir<l in aurrpMuvr r‘«Juiun« Aa n rraull n/ 
lliie, fnrh ancreeilinR |nnip|i la rnlPir-l itiip rxlumn n« lliP rjRhl. "f ilf» n«rr<vL 
liuMLinn. 

iv. liilfrclinrtHC ft fiiinrliM. Thrae Br<* Inulanrpa wljprr llir t-i^rralor Ima, 
for tfXRmple, iiUfirlie*! .Ti iiiAtcnil uf 2 . 1 , or inal-f’-n! ot -iSl. 

V. IVkuir ininrlica rinl rrlnlPil lu curls nilirr. 

tvach of llic PirMt four lypi-t« {»f error nwuli.;* in a rar<l tlinl rniiUlnH Sev- 
ern! rclatcfl wr<mK imnrlui*. 

MoMt(?rrora of ly(H‘« I, ii, ami iii nreen.sly Meniilli rl, t)n a large pro- 
pnrlion of lhcrnrtlMcouliiiijingcrror««*f lyprs i niul ii. Ilu* puiuliinKcncU 
with ml. 41 iiiMlcacl tif with rol. *15. Sueli lunH llien fnri’ liavi* no “nig- 
naUiro*’ punch, which the puin'liiiig iiiHinn'liiuis epu-ify iiiu**l hii 
pniichofl in the “2*’ prkHili**ii of ml. •!/» evi fy rarrl pu t- Clmrl 1). On 
the olluT limul, iiiofl ranlM mntniiiiiiK irrom Jif lype iii liavc two 
piinehca in cni. >15, unutHy, the punch iH'longiiiu lo col. i t nnti ilic '^aig- 
naturo” punch. 

The imporUinco of lh(‘nn ohNcrvntioiia \\tA in ihc fact lliiil carils willi 
errom in col. 4fi can lie HcpamlcU fnun the ollH*r rartirt Jil .'"Oiiic j^lagc of 
IhcKorliiigproccwH. Such cnrilKronlniii nmny more iTrorw iliaii tlu* iivcr- 
ngc, aa Ik in<li<’alC(lhyTul>U' (, whirli Kliouallii*avi-ntgc nunilHTrif wrong 
punches ijcrcnrd for vnrimiK gronpiiiK-x of the 25,1)1)11 error cariln. 

T.MU.K ! 

tSrourrtiiK 


US.rKKlerrorrann 

ituilliiiP-ernirrArttii 

IflKrtr’It Willi ii>i Vlaievluie (ii phI 15 

nrdq will) A«ivnAlur«[»iiHthini >'.1 4 .% 


A«rTfi<o H'lnjWr I f 
rif.m |«*r 

I <7 
I T* 
in 

I :in 


ThoHigmilurcpuncli in col. dfiw'iwninillcslon IDS of the 'jri.DDDMtudy 
cardH. The wrong pun('lic.*mn UiwieldS canln wcroi'iuiccnirated towunl 
the end of tli(*.car<h tw iadicnled by Chart III, which wIiowh the dinlrihu- 
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lion of wrong piinrlir^ nrcording lo ihc columiiH in wliich they occur. If 
the 108 rtirdn nro rcrnoviKl fmm coiiniderfllion, Ihe clislribution (not 
shown) of wrong iniiifhcw cm Ihc rciimining 2*1,832 card.s, according to 
the column in wliich Ihc error orcurred, oliviounly chnngca. The average 
nuiidwr of wrong jiimt’hcK per enrd in reduced lo 1.30. 

niAiiT til 

DiHTiniiniiiiN nv roi umn ok air.if wiioso ruNCiir:^ cin im cakda iiavinq 
.so HiosAiriiiv injNf ti is thk laht c olumn 



X • coLuvn newoEH 

SnO WbrM (•TjnrtUm-'-iM.wuOly »nenlry 

ibm nwkO.l-# M**'*’’'"*!' rr ntii’ v«tW»«ln-l Oin nui?hirn>> U* Ru^fwlvo enlrlM Inlo 

en« triluMH n.e caij. 

t’nrdH wilh errorri of tyjic iv niiiHliliile nl»ont 21 per cent of the 3,C35 
inullipli'-error rnrdK nmong ilie 2.Vtll(» nludied. Nomi of tliesc. involved 
ni«r(> lIiHii four I'ohnniiK, nnd iiiosiof (hem involved only Iwo columiiH. 
The iiniporli>in of nmN with IIiIk (yin* of orror in very nearly Ihe Htuno 
in eneli of Uie live •.nl>«*mpl* s of rLllUOrardH. 

Among Ihe M.fidfi muKiple-i-rror eanla Ihere were 380 of type v. On 
only fl eiirdf* of I lie .'ISO, l liree wrong punrliert were appiu eiiUy unrelaled, 
and no ennl ronluim <1 more tloin three nnielaled wrong puncheH. lour- 
ing the period llial tlii'«e raids were pnnelie<i, lui average of 3 card-^ was 
wrongly punelii'd mil tif every 2ll0, or l.ri per ecnl. Oa the huHi.s of nim- 
ple prolediilily, we mighl therefore expect nhoul l.ri per eoiiL of the 
2.'),01KI study earils to have 2 or iiioie uiuelaled wrong punelicH, and 
nli'niil .tl2'jri per cent *(f tlieni lo Imve 3 nr more mireluled wrong 
pnnehes.'rulile H idiows the agreemi-iil lielweeii llii.H llieory and iioLnal 

oliKervalinii, . i i r 

Tht di'dri/.MtiMii nf u rouiihj punchnl omh orrmdmn h .sr/adide line 
numhir. fharl IV mIiowh llie dislnhnlioii of Ihe wrong cards acfairding 
lo line immlier of the popnlatioii .seliednle. The jiepuhiLion Hchedulo 
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AUMIIcaH ,*tTAriWI< AI. AwtriATinN- 


TAni.S II 
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- ■ - ^ ,T 




* sl-ieM ns<i| 

l)vl!»rS»Ti« 

aaihdiml 
MTOr of 




Ihg dlSemiM 

r’ard# »ilh Sr.r e»r.,*„f.|,.?a 1 *r| ‘Bit fill fuTiT-hna 

3TA fl 


14 n 

IQ. 3 

f'artU ailhflr/f ru'.f* unrrJ*!**! 

h a 

n 

« 1 

3.4 

f ’flrtM nlh i i.rim-inuntTiisM »fnpR|«ahrJ.« 

e 1 

e 

0 I 

u.a 

eoritaiiicd RO lines, i.i'., hpioi-ai for Ml riann-?^, dO nn 
the oilier. Two farlM are apparenL from t’hwrl I : 

one ,Tmh' 

ami -10 on 


I. in A Rmiliml in Ihv titimtTrr <<f n rnrtR rnr'^ln for ihp nnc* 

CfcffRivf! litirrtnf thr |Ki|«iiltilM‘n Af'lininlc- 
ii. The ntiml^rr '<f nn>iiK rsTtlR /I'r rt'rUiD in runfulprnlily ^rcalcr 
lliAn r«r llic nlhf.r?. 

I'llAUT IV 

TIIK ni8TIUni:TluK of TIIK 9fijm Hll in* < Af 1« LINK 

NUAMiKK OF riiK rt»rui-ATi«»v F< iikrn IK 


400 




&0«W 


lOO 


I 

I 


L.-i III 


, 1 -1# ,« I*!* f.»( 

.1 ■! 


0 


I »0 so M nu M r-0 Til ri'l 

K‘i.’HCw;«wn e.f ii« Hr'i!ii,*vr,.*< *.<>«(, w 1 1 


Nolo, '-'riin nrdlKklo nl lh« iir<t^T Moh mitRtl |-«r (>■» M4ml«r r.| mront r^rtU 

piiDchcid for lliifl X of ihft I'oimioiion KrliKliilo 1 ha <'idinai« ii^f i)ir rvl "I ^4rh t Brifnl hiir lepro' 
nonto UjDiiiiraber nl wionR ranU [ruoehMl lorltiia ji.hfiof ihithO^r^xU no ntly ('.<!, rl.r^l in r il. -11 xcio 
iuelude«i. The Unilh nl £aeh VMiipal Ler rer’OwnU ik» iiuitil'or i f ikutirhnl fi-r In n x, mnl liiivlnx 
moDR pundioi^ in (»l. >14 . Thn aIIrIiI «l»Krn«anl Uor^l oumi* fi«ini iho Infl lii;a t iif Ihe 
AUe4 more frequenUy liMn linn x i i. 


Thograduu! clorronmj in U) Im rxjM!rl<*il f<iiipr, mi lln' lu.slf*rhi'iliilo Dial in 
filled by each cnumeralor, llii* cnrly lim*}* an* oflmiiT filled lhaii llui 
laUir oncR. Ollier Hludiea have hIiov.'|i Hum, and il iiei'il nui, ha of 
eern here. The prmnim'iice of llie fivr Hiich I, M, 211, rifi, ami OS, in, 
however, more Higiiifienul. They are Huflieieiilly milHlumliiiK lo iadi- 
caLo the preHonno of aaHignable caiuan of error. Liiiea l-l, 20, rifi, ami 08 
will bo diecusaed aa a group, followed by reniarkH on line 1. 
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Liiiew M, 2D, 55, iinil OH nrc the Uiifs that were dosigimtcd for supplc- 
rnciilnry tiuirjilidiiM on HO per cent of IhcHcUcdulcH.* Col. d4 of the punch 
card in tlu? only column for wliich the punch ia dependent upon the 
dcjitiKnalioii of iv MiiiplciiU'iUary line iia Kupiilcincntary, The puncher 
wf\H inslniclerl lo jiunch “1'’ in thw column for Hupplcmontury lines, 
niid In inmrli for till ttllicr limw. Since the lines for whieli “1” is to 
he pnnchfd I'OMHlilnlc only 5 |ii*rccnt of all lines, itsceins likely, on the 
basis of rchilt'd coding and punciiiiiK experience, that the pimeher 
would oiTsisioinilly iiy huhit punch llic. imnu) on a card that re- 
([uirctl “I.'’ 

v\.mi tc^t, lln-ri, liif* 25,110(1 wrong cards vt‘rc divided into two groups: 

I. Cnolw llmL were iniiichnl for liuon 1-1, 2U, H, nnil (58; 

ii. Carrln lliiil were |in(irhe<l for nil ullior linen. 

III the fin^t group, one out of every four curds hud an error in col. 44, 
wliercns in Hu* sccoiul grtmp only one out of fifty hud an error in this 
coUmin. rurlhcrinorc, the miiiihcrof (‘urds with errors in col. 44 for any 
oiifMtf (he ftnir lines wits at least 4 times the munlier of cards with errors 
in col. -I’l fttr any one of (he rcmmiiing 70 lines of tlu! schedule. Chart 

IV shows (hat wln ii curds with errors hi col. 44 are exeludnd, lines 14, 
2D. 55, ainl OS arc no longer prominent, ^\''e conclude, Ihoreforo, that tlio 
excess of wrong curdu ftir lini's M, 20, 55, uiul 08 is dun to erroiH in col. 
44. 

The errors on cauls puuelesi Him 1 of the iiopidulum schedule 

do mil appeur lo difTer in kind from errors on the oilier cardH, Unlike 
till' group of wrong cards for lines 14, 20, 55, and U8, no iiiirUiiular eoU 
uinit Hccnis lo uccouni for (lie errors on the curds for line 1. Now lino 1 
is Ihe lirsi one Ihul is pundied after u break in the punehor's rliytlun 
(removing a comi'leliul H'liedule, and iiisiu’ting a now one in the holder), 
iiiul if (his in dll' eorrri-l cxpliiimlioit, ono would expcsiL lo find more 
lliaii lln* usual liiiiiihiT of errors also for llie billowing types of eardsi 

i. CnrdH fiT line 11. l(cf«ro |iiiii>4iiiif( lino, 'll, Uic inniplicr nnist turn tlic 
iirlii'ihil)* nver ill llie 

il. CjinlH 5«r liiiM 1 <»f thi* prhnIuU* in n folio. TIio puiinlicr uLop-s to 
IiiumI ill niini<li'(* il work In-fMO' l■olllul<*Il^iIlK n new folio. 

With ii'gurd in line 4 1 . uii exn-ss ilors m-eur (see Clmrt lV), although il 
is nnl (IS inueh ns for line I. Tliis seciuK reasonuhle: Lhi^ intei\al ifl 
shorler for line II Ihun for line 1. Wilh regard to Ihcmicoml point, tho 
inlerviil dime uni t pren-diiig lim- I htugi-r for the first schedule m ii 

I r,r,lr.irk l- SUI'UII. w I'.UM.h JlrMi. 1 . ««.! M-rrU H. Hm.-r,.. ’ I hr, linn Croccluro 

of Uie CJI'I I'.t.ilaii M iVr.oot * il.n . \Vl a.V llefrinWr 110(1. |ii> (06 WU 
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Awm iation- 

folin limn for any ciIIht Krlw^duli! in Mn* TIiLk IniiRf-r inlfrvnl wna 
mdioalf’cl un the rniiKC «f ihe |»rf*rnin»’m'<' at Jinr- J m Im /i it hah fauficl 
that liieni wtru n^rc* iluin Iwiir* many ttrriujj front linn 1 of 
schedule I n« frrjin !in«; I of HohnUilc 2 (Oio f»-ln“<lijlo Jlmi ronlrilmlwl 
Lite Rcroiid liirK^-sl niitnUrr i>f wrong fimhj. 

Thf /rff^urnry vj a rw/r i« rflnlinn fa u'U4ii<j innfirhwg. } jirl.v in Djfj 
rour^f* f>f lluj' Hlinly. Ilifto hj*ia'aT«4 a imio iido llna! H-r-mti I<riNic. l-'or 
Homt arr'aw, ttiid for iHtUof Ojp Vopuhtion A f ani. Ilioti' imiy ud' 
rtir wlml wi* rail a “Ufuar tninrii. 'Hiiw j*^ a jniin It wliirh ttrrura iiuirli 
morp frpriiir nlly flian any otln r in Oo' inlmon <*r fn M. IVir rx- 

ampin, Ihn "iir^uar piiiirh in l-'nld !!» in “imtivn.'’ anti Ihn. 
other pwNihln puiirltt M in iIiim are rHuli^rly ran'- W Itrn u pnncii 

TAhi K III 
Cric^ |9> TmIJ IQ 

• 1« I-* 
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'J»Ul 

C*nU to I'ttitt) 10 

31. «W 
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;n.nH 
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Tc.t«il 

31. W 


V’i.rtfti 

Mortal !-• 



INnetaer 

marivw] 

Any » 

'iolsl 

CndieorrMilr iruhchodin I'mVI 13 

30,.'<A 
«H !>%} 



C*ali li)c*rw‘ly punrHml m 10 

I.t'''3 
1ft A%) 

4I<« 

fl3 A%» 

l.ftM 

Total 

'Ji.rj.it 


i'ft.lXK) 

KrfoM Ia ri*l<l 10 M' 

l<i lr« j-'J'.rt.Ml 



Naiiv* 

Any Kili'-r 

TiiKlI 

C'anli cvrreaily puttchKl In Flrbl 10 
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I.HN 
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operator piicniuiti'rrf nun of the rare entries, she nmy from Imbit simply 
piinrli it usual. Tliu.s we expncl to find n larger proportion of wrong 
punelif'* luiumg rardH tin whieli “unusual" ontricfl should be 

piinrlH’d. 'I’his rxprrhvtimi h linrtie out by our study of the 25,000 
wrongly puiu'lu'd rardw. 

Table HI deinniHlmU'S' flu* nprmlioii of llu* prineiplc. In Field 10 
(rolor), “wliili**’ may lierniiHiderial tlie ii.suul puneb. Of tbn 21,460 curds 
juinebed for wliilo in'rMUis only 2.0 per rent were ineorieetly pimched 
in llm I'olnr enliiinii; of ibe 'J/elO I'urds punched for luinwlnlc persons, 

fUAkT V 

TiiK lusTninrnnN op tiik wiiono I'lisciirs on tub ii.iai htui>y CAima 

I'ONrilKtl Poll M.Vl.KS ANI» ON TIIK lO.WJ STUDY CAllDS 
I'l StilKD PoU KT.MA1.lvrt 



X* COLUMN nuMOtft 

11. fl per eeril were ineorrecliy )ninrhcil in ibo color column. Thus it ap- 
pears lo be lunie (ban 5 rrim-s as nmy lo iimkn an eiTor in the color eol- 
uniii for a noiiwbil'<' peii'iai as for a while per.son. 

A siiMihir ^'iluali‘^|| bolds in (In* case of I'ieM 10 (cil ip.ensliip). Among 
the 25.(1110 sillily raitl';. only 1. 1 per i-ciil of Uio-se for native AmcricanH 
showed the wrong eili/.ciislup. ImfJd.S pf'rccnt (or, relatively 20 times 
as iimiiy) of llniM' for persons uol native Americans showiid tlio wrong 
cilizeimliip. 

'I’lie n siills of tlie prliunple jusi de.-eribed are 8<nnelimc.H not so obvi- 
ous. U will be iioli'd dial J-bl.'H id (lie 25,(100 enrds weir pimclicd for 
mail's. d*bi;' Inrgi' pi *'1 lorlioii is easily aiM'ounli'd for, when it is obsia v(ul 
dial earil'i piinebi-il for femab'S will often have a "u.siuil entry in the 
employiiM-ni lii lds (rol^:, 2S -13, inrluaive). 'Hu'se “imiml" lamchcH arc 
“niikllowii'’ anil "/.an." Mules will not mi ofleii have Ihese eiitrie.s. In- 
vest igalit.ii .•^howe.l dial Ibe larger number of ciird.s for males was aeon- 
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KfHqucnrR of wmnR puncht'si iti Iho rm|ilnyin»’Hl n«lnfnM« iM'i* (Imrl V). 

in lljr? Faint; ''Tiy Ilia* Jlirarlinii nf lln^ 4 n)fO\c re- 

milla in nn umlrT-n'iir(wnt»ti«m <'f flni'*Ms tli*' wron^ cards, it 

nlwi remiltF in nri uiidrT-rcprcMMiltiliMii of i liildri n nii»|r'r Id yearn, niiicp 
they also Nvili litvvr "iiHimf" rMlri'-i in (In* r-ni|d«*yiiu'M! fif ldn. 

In llif pn'i’cding wr liMVo nhowii Mini nn “imiif^nar enlry 

IK oftener jmiirUr’d inrtirrcrlly (linn » jnim li. K w.mk fiirllirr dis 

IcTiniiii’d llml wlir-n nil i iiHry i-^ jiiiinln'd iiicnrrrrdy, it \n 

much inure likely Ui 1 «j iniindn-d «« ili** "n'^nal" jninrii /if ;iiiy) llnui iw 
any tdlirrininHi. 

Till' ncliial InlHii* of drawing llu* •nitnplc ((he Klndy i nrds), ex- 
nmiiiing (liein, rnin|Mlilig niui studying t!i'* rigiin k. vva^ carrii d nut by 
variouH nlaff rin iiiIhtk, iivM «f i( by nr unde r (li** iniiuctlinle Kupprv b 
aian of Mr. iSanuad 



COllIlKLATIONH iJI-rrWKKN TUNGTIONS OF VAllIABLES 

Ht (S. a. IUkbii 

m / (‘nlijornia at Davit 

rfltiK u\-rHT!nN nf liio f-nrr<‘lu(Hm bftwmi ftincUniiR of vaiiablca lioa 
licoii raiMil Ity Dr. A. K. JtriincU.' Ilo roimidorH Iho Himplo cuso of 
(Ik- I'orn ljiliiOi Ik-U-jk'H r, mill (xH-xj) unci cmmooiiHly oomeH to the 
('nnrluM>'ii Hint sMi'li n I'rirHnliuii mii lu'vor Ixi /oro and tlial thu orcli- 
iinry of hiKiiirn'niif'K for corn-luLioii (’(Ji'ITifMontH ccinuoL l»o applied. 
The iiiir|xtH‘ of (lii-H- iKili- IK lo kIuivv Ihiil llio qiirxlion of eort'olaling a 
purl widi Ji wlitih- \h u vi-ry rcyilrieted cuho of a very general KiLuaLioii 
llinl in of wirli' pnn lii ul mid theorelieiil iiilerrHt nnil that in many ewics 
(III? corrtdiitioiiH IK-U eeii fnnrliniiH of variiihlcri Khonld Im computed and 
roinparrd vvilli tvnt or (heir c*X|M:(*Utl vuUie. by rnomiH of tlio unual teala 
of jiignilh'jiiirr'. 

,SiiiMr(iMH'f< II didilKTuloKeureh is iimili? for a fnnelion of one or more 
varinbh''^ dmi \h niirnrn’hiU'd widi unodier fnni Lion of one or more 
vnriiil'li'w. A*^ mi 'Wimi'h*. wc* kIhiII npiisider dm eorrelntion heUvocn Xi 
and (xrl /d n'i‘l kIiow dmt dMM-orreludoii nin Im zero in IIuh cn«e. We 
kIijiH, for dM“ iiK'iimiit, rMn>>ii|er only vnrialdeH dniL are nonnally cor- 
rehilnl. C'nmhl' I de* iH-pnliidoiiN 

I ^ -I. d- 

^ ilffiiiN Hj® I'l® * \ ffi’' ffj* tfiW/ 

(Tj > ffl. ( 1 ) 

Thim Xi and xj arc dvo normally eorrelided variables with their eorrcla- 
(ion ‘■i|iial to -"ffi/ffi. Tin* [jopnliilioiiH fl) arc not iftolalcd, 

(ri\'iiil ini'-' bill i'iin''i‘'t of mii inrniite cliiSfi, i.c*., of (toiiulaLiona for all 
vahii-s of <rt. «1 b'dov. dm lim* ot'-oi in dm liral (luiidnint of the (ffj, o-O 
plnim. Now make tlio liaii^forinalloii of vmiuldeH 

„ Xi X, ti dx,dxi = dudv 

V d Xj Xa -J V — U 

and fl i 111 roKM -p 

1 

/ 



ffg > O-). ( 2 ) 


» We*' rir’j'r R l'c»t «r;.l lUWI.uSrt?* HiMl«llrnl IVrvIwi Hlirol No. a, IJ.H.D.A. OHIeq 

,.|]t,r,,m,K.o,Iin..J- .. 10. >0-0. 



AWfUlfAlt; UwUi.;.rirlATI<lN' 

The vafmliN m nnd rareinrlr'fjrmlfftl.lSiiirii'' um 3 *'j>;ur' ui v we Imvo 
an itsxamjili! nf zeiu r/irrrl«*i'in iK’lwmi a “ffari" fjrnl n 

uf a w hnUf nf la from f-urli pnjnila- 

Uoas na (1) U propcT 1*1 r«>ii-»i«lf’r Uir* '‘p3rr‘'"wh«*l(‘"' mrrflutinn and 
l(wl il#' (livrTRiiirp from wr«» 1»y jhuji! ♦‘iMijjfirrjiu f* ii -iix. 

Ill K*'n'''rnl, rniif^idrr Iwm vaTWldr.^ ninl xs iu* 7 i.“iirrd fnun Ihi-ir 
im’iim, willi j'L'indnrd i:|r>vialii*iii!« 01 nn«l jind ( firn hUinn, r. 

T)M‘ii!)irr'xi>f'»i^'dvnlin‘nf -riUXjl ^ 8 '' i '^r,’ J ) ojr)/ 

\ l-Srrtiflj «liii*li it* SfTM if r^' ^ rti>j «ii«l '«! ] 11 filUiK’li i'iiKrr<i 

it ia projK^r in U f*l liivi rR^'lKr <.f romiriliinw 

fr(tni Jwm. .SnrJi a HluaUnn ini^ld ari^’ m rnM* tun rhararliTH vvitp 
^(‘^R nlivt'ly rnrrt’luUtI lail tiiir vlrttiu P r was !iuu‘’ ViuiaUl** Ihnu ai\- 
olhcr. 

Thn rnm'lnlinn of ii wjih ixxA Knfl l♦^^n ai •jomp IniRlh 

hociaiiHf* it ia a fiinplr oxAiiijilf of "f-pininiiR" rnrri lnli»)i »iul illuKlmlC'iH 
flomcnf (liPcnnajdt ralioimiii wiHi ror- 

rclaliona. t om-lntioji wxiHi (irM l.y Karl 

Yiilff^ takew n clinfrf*ii( vion nf "j.|ijirio»-H" rormhiiinn. IJo j^aya, “It 
dor-« not fcillow of nm-M*iiy Uiat ilir mm jalion** !« iwodi IndirrH or 
rnliofi nn* tiiisiradiiig. If Ho* am iimom laUd, lln’jt* will ho n 

ulniilrtr “siuirious*’ rtirrtlnlinii Ininr^n ilii* aloMnluN' no :iMirrinonl« 
mid ??»■*"« rj. Hiul thr aiiHwi r (41 Ilo* (iiii’^iir.n w lo Ihi r Uio I’or- 
nduiion Iwlwoi'u indintf or Uml In twiTii jiixfoi^ih' imaHiiTi"'* i^j ini>‘li‘nd* 
iiig (Icpciulit nil ilio furilirr wVihorllio imlin Kot tin* a)K>(olule 

mcasurcfl arc* ilir nuaniiius dmaMly d4’t4’riid(MMi hy iho rmiM k under 
iiivcsljRiitkm/ 

\[jmy moclerii iriVf*j*iiRal«i'n« linvi? Uk» n lln* viow nf Yuh', M nti ox- 
amplo, W. L. CJaiiirv, (\ H. IOohIo, iiikI J. (S, iVIdnnishh ri d IIhj iUrve 
vamhU'H 

aji®afCM/ (oiRlil-nioiiilii< parlijil hioialinn jnilk-i in rny yii lils in U rniH 
of ])oundK of d iiorri'iii milk por day) 

x*®agt{ ill yenm 

Xi^iiiilinl livi; nvixlit in poiindK. 

Ill liu8 ciVHc rjjj/0, rij5«^0, rji^lK 'niriiivi-^tif^alnr^ 4li'rd*i rahdy 
ufuiiclioti of xi and X] Irlial would not In* forndah'd ii ii)i /; Siodi a fino'' 
tion Uiriicd out Ui lie To l4‘si wlvlUvr Iho vtvrialdv Xx/Xi was or 

• 'On a F«rm nf Hpijrl<tUi<l'r<miaUr.nw|.|rl( «<l *n Vis I Vr.1 in ii!:e.MM>\iicrin*iil 

oi OncMW,* Fnvtwftlittlttnif Oil. V,.l l-X. IS j?. |, »vi 

* 'Ah Iniiodiieilun in il,«i nl Waiuiim.’ I' lOiif u A i\- . I i-l . I - . I !. H'lli r-MI n. ri>' 

vi»e(] Mna!!), i>. ‘Jin. 

‘ *Ar#, 1.Iv« VVptalil an«l .Mtlk-Kii«*y Ym4iI A ' !• .^•y .'■■ (f.vr. V'..| ;’/l. 

No. 1. limi, P|). Ift-'IB. 
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wnft iKd rrirrclfitcd with Xi the deviation of the resulting correlation co- 
efficirfnt front zero was conshlered. 

In gcnornl, instead of tliscusaing the correlation bctw'ecri x\ and 
(ti+ra) W‘e luiglit talk about the correlation between Xi and somG other 
cxjircsHion in and xt, Hay /(ii, ij). To generalize still further, we might 
ConHiilertlif'eorrelulumbelwo'mflfii.ia, • ■ • ) nntl/(a:i, z:a, ■ ■ ■) where 
iji-fsi ' ’ ' src.soinemeaHuredvariuidcHwlnehmayormaynothoeor- 
relnled. in thediHfnssKiutjf YuleiuulTearHonpfij, aij, * ■ ■ )=3:j/j3aiKl 
/(ji, Is, ‘ ^ In the dairy examide //(i,, ii, - • * and 

f(Tu JTfli ' ■ ■ )-"■*’ In Home canes we may ))0 intcrc.slod in tho corre- 
laliotiH (he i,'k and then the corrolation« between g'n and /’s 

might b(‘ teriiU'd Hpurious. In otln^r cn-sas we miiy be intcrcfitcd in tho 
O'a nnd/'H nr in the particular g’n und/'s that are not correlated and 
llien the corrolulioiiH between the x/b would be termed spurious. To 
tc«t wliellicr wo actually have ff’.s aiul/'B that arc uncorrolaicd wo test 
the BigiilficaiK^^ of liic deviation of the observed correlation from zero. 

It luiH l.ieeii slinwii tliiil llio point of view and purposes of tho inveati- 
gator dcterndiK* whether or not ‘'|mrl”-‘'wliolc” correlations should be 
computed uiid the Higiiiflcunre of their cIcvialioiiB from zero bo tested. 
To condomn utterly tlio use of "pnrt"-"w!ioie" correlation is an error 
that should nut be allowed to creep into authoritative fltatisLical writ- 
iagfl to add to lliti nuifuaion of the HtnliHUcal practiLioners. Kvon 
ibnugli Urn t'xjuicted value of a '‘part”-"whola" correlalioir i.s not zero 
it may slill In; of value [n compute mich enrrelalions if the investigator 
lias clearly in mind wlinl he is tloiiig. For instance, in a recentinveatiga- 
lion of aHpiiraKii.s at (he IhiviH, (Julifoc'Jihi, bJxporimcnt Station tho 
"part" yields for I, 2, ■ ■ ■ , 0 years were correlated with tiio "wdiole” 
10-yciir yields for dilTitent (diuwes of plants. TIio expected value of tho 
correlations, if no correlation existed lietweeu the yields for different 
years and (lie slandurd deviationn were the Hame for cUfferent ycara, 
wan c'liMily Hi'i'ii to iu! x/.c/\/lO, 1, 2, - • • , 0. Tho observed values of 

llie ‘'part”-"wli(il()" corri'Iiilionf) for the different elnsscs of plants bc- 
liaV(;d differently with rcipcet to the.s-c expected values. Tins difference 
in behavior wa.s (jf great practical and theoretical interest. 



A COMMENT ON I>KM1NG'H CLAJs^ll'lCATION 
OF FIlOHFKMfl OF iNFKKI'Nfl-: 

Ur I,ri*KA»m A. Hinrw, Jr 
t'Birr’fwIjr irMro»i*l»« 

M U. deminu'h AHTUrJ.K in fii'* Juii'* nf Iliif* Jni:nv.M, i nnhuim 
nunicmuK nl»‘'f'rvHli‘*HK mJ nn'M iiuiKurlwurv t** irn^nr' li wurki-rj*, 
and fwjU’ritdly In wjrial Xn lufijnr fX^riiliniis rnit Im* ijiki ii l«i 

tho Ui^kIk wliij’li in M-l ftjrlh. ft iniKlit !«’ liottryi r, lluU tin* 
irnpliralimis t»f llu^ nrlir-lt‘ nn- iiinHi i'v« n ihrin lli»' i»ji|»r r would 

Icjid one to Iw'licvr*. Fiirlln riuon*, for KtH-jjil at llu* rrn- 

Iral import of Mr. DriiiiiiRV HlaUnm mI in IlisU it o lnu-ji* t-rror 

in the ly|K! of prm*(*diin'K wliirli Imv** Iwi n rm]i)in>ir.rd duriuK 

llie pnHt Iwonly yi'iirn, anil il phIIh fi»r n full n’jip|>r«wd rd ( ihlotnury 
Icchn itiuoH. 

The Type A “prcddi roh" to whirli Mr. OrmiuK n fi rw iiro Ji*‘liiidly lint 
problrmw of rounfirjt;. Tin y are not prMldi’iiiH tin* ^rdulioii t>f ^v|lirll j« 
ncccifwary in cirdor to knnvv wlml to do in ordi-r to put Hflion tinder 
purinwivo rnnirnl. Tltey am qinrKiioii>( of roiinliiiK llntM- olr iui iilN in u 
Rlalio aituaLinn that liavr* pri vioiiKty iK'r-n dotormini'd n.s in 

order in apply an iilr«‘udy*fl«’ri«l«N|.u|»oii rcnn-^ly. 'rin* rruriid pojnU‘ in 
the illuHlralinjiH nf Tyi'^ A “prolilonis" ^tlio allonilioM of fuinlH l»y 
ffUlca or ranRcriptioii by aRt* groupr«) are tlirT^io thnl (In' i'xi>\U‘nlial 
social prohlimi hiu< Konn'tiow Ikh'Ii diTiind Ix'fornli.’itnl. and iln* liaf<ii' 
Kolutioii of it )ia.s airrndy hrnri dmdrd u|ain. All lliat rcruniiiH for the 
aUtiaiicinn to do \h to roniit out Ilia cdiMinnita im olvrd for admiiihlra- 
live purpoKw. 

Ah Mr. Dcniinj? Hiiya, it in only Typo H iinal.v«nr< I hat ran f‘lto\v how a 
given coiidilioM “got that way, or wlial il miglil lo hr tir niiglil have 
been.^ Some peo|dr. wouhl, wilb I'xrrllnil rniMin. iiidst iipiai adding 
tlint it ia jiiat llieHO qiU'HtioriK wliirli roiisliliilr. nrirnlirir ini|iiiry. Oiu> 
can only rejoice, over Mr. DrniiiiB'H ba.'iir in(r4HlurU>ry remark llial ^ri- 
cnlific data arc (MJlIcctcil, not for nuiHcums, hut topi ovitjr rrcoininrnda- 
LioiiH for action. Hut Ibia in niao Kayiiig that aKrimre niovoM forward on 
Typo B nclilcvemPiitH. The poiiilnboul ruraHuriiig Mr. Driiiing'.K lalik? 
is not merely that in Hlaliiig ilH iiienKiircmrnl fine Ih iirr'dirling dial iln 
length ^vill bc! nix feet: the iinporlnnl tiling in that a .>irMnh'.d inriiHun'H 
the table bccnuHC ho In trying to do KOinrtliiiig wiili dii« (ahlr. And Mils 
irioana thntaaaHclciUiathe ia really hitm*>l<Hl in Kiinir 'ryp‘‘ B prohh'in 
and not merely in tlioTyp«"A |)roe(*«aof meu.suring the liihlr. 

Tho investigational proccdurtm which Dr. ShowImrl i‘laKHiru'H a.H 
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Hlfttmtirni Ihi-ory'’ aro tlic pn»rcdurc8 that are diroctly appli- 
cnhle to iJuf kind of "jirolilcm-'?” wliicli Mr. Doming cinssifiea as Type A. 
Now llioii, wln-n tlio very limited nuliiri* of TyiJC A “proldoms’’ is fully 
Rrnsprd, hfieiiil j-eientiKlw are found to he in a pretty fix. The re.solution 
of a confih'i'fl a defined prohlem and the ro.solnLion of n 

defined pjoltlein inin a nnhirnm llmlenii be med in purpowivc action — 
fire iiiliiTejilly wlmf Defiling Inbelw fi.v TyjMf B jirohJems. Tyjie A 
(pu^RlioHH lircniiii* a iiuil ler of iiitere.sl prirniirily when Llin prohlem haw 
been delinerl ami llie .^ohirum idready aeeepled, niul IIiIh point can bo 
aeliieve*! mdy Ity Ty]»e It invi^liRuMoiiK. 

Mr. Deining of e<«in>e quite eorreel in fusM'iling that Typo A pro- 
eediinss eiin often lielji to esbddish |mrlhil evidence for iiTypoB study, 
Inil liiis hardly iummIm to be uinler.i'eoreil today. Wlnib rather needs to bo 
cmphii.'^izcd iiinre U that procedures premised on a Typo A coucopfc of 
probleins raiiuot alone glv»‘ grounded Kolutions to l'yp« iiroiiloinH. On 
IhiH iKhue, the pliysicul uml sneiul .scienliHls Hland far a)mrt in practice. 
Tho physical acleiilisl min iiKually operate with Iuh liandH and oyos to 
olwerve the nlUimportaiit aequeneeH in liin data. He may wrilo up liifl 
rtviilh-^ so that all his ivork look.s like Type. A. Hut in the laboratory, he 
operates in the nianiOT of Type B. Ak .hibn Dewey haa said, we hIiouIcI 
pay more iiiieniion tf» what the pbysieali^eientisi docs llmu to wliat lie 
Hays he does.* ‘[’his is the esseuee of Mr. Deniing’s illustration iilxmt soil 
treatment exiterimeids. 

In the field of social science, the researeh worker cannot caaily oil- 
nerve operalliig prove, ',f.cs at firsl band. Jfe )i/i.h U) finil in.shinre.s whom 
vuriouH social actions baV4< goin* ibroiigii a certain cycle and lio lian to 
find llie iin-goiiig proeiwes of tlie prevail. Bccuuse these procesHCH nmy 
bo clearly n‘V(<aled and exposed at dilTereiit time.s and iiIuoon, hocaimo 
many of Diem take a long wldle lo niiwiml, ami biwnusi! many of tlioin 
arc not dircrlly vinble iii Die eye anyhow, the soeial scionlist 1ms to 
icim lieavily <in writltoi .symbols represeiiling the uetion in whicli lie is 
interested. Bui just heeause the sneiul seienlist makes surveys i.s no 
reason for incsuminK lliaf these are Type A aimlyse.s. If they arc only 
Type A analyses, Dm jmblie needs lo he warned of the strict limits on 
Ihi^ UHefulm ‘>s of the leMillH. Tin* .sneiul seienlisl us<‘.s survoys ii.s often 
OH Im dot's liiTausi* Im has to. KeviTllieless, he still liiis lo meet the re- 
quireiinuils of 'lypi' U analy.sis liy handling his data, howi^vcr obtained, 
in a T.\’pe it futuioer. Tho?* Ihe question <if developiiiK 'ry[>c B procc- 
ilure.s for soeial sln«li<-s icsiunes dominant, ragiiifieimei! if Llmii' is to he 
any scimee in social .►.rli-nee. 

' On Itifif- nMf01,,}i» iir:tl.lllir lls'lllity. J'll'M f lews'll /.i-tfir. .'•'ririice i'/ IrlOliirl/ will 

bttniintl hcl|i|ul l( t.n', 



542 ST\TifTi<"u, Awkiatioh- 

111 my Djiiamn, Mr. Di^minft'B paJlf ras in puIh 

mnm” rt-nerlffl llir ktriicl nf llm iirr^rtlMrnl iiirOiwIfu wlurli [ued lo be 
clevplopnd in wcH-inl srb rirt*. TIk* Mwial wiritlpil raiinol nm'rfly r<'fi-r Uj 
" the undt'rlyinK fnrrTt^ (in a Ty|K* IS piMldi-mJ di riuxr even 

lliougli lliefdaU4ieiaii may Ih* nitir (»i. X'T "ill il. Ihm nniit^Ii U» rrrnm- 
mend (iniek and frrruunt i»ninll .■^amplo m I-'Iir 'I'yiN- A |.r<trr(lurea 
IhemsphTH ran nidy Rrmiml pnlnliomuif Tyf»«' .V j«r‘ddi inf*. bf rmiNeKri- 
pnlifip iiiriuiry liaa n 'FyiH* U In arl. 

It iK lo Itc Iioppd Umt Mr. Ik-minR'?* p-ap^r >vill Indp Ui force mrtre 
ttMeidinn Ui Hic lta>'“ic loRit-iil iiroblMiit* of fwinl imiMiry nml lo I In- dc- 
Vrlojiint'-nl of PURR'i^tive aidH for ibo liaiidHiiK «'f ?*orial «lalri in piicIi a 
way aa In iirwcrve llm rtlUiinporlaiil iwllcrnw of tiSUilniP w witliin llm 
obHcrved citsc^^.* If sncialcririice w lo Im nblr arlii' vi’ w lml 1 )r. {^bnw- 
Itarl Iiiw mndc* mi iinich i.rnRit^^ in doihR for riiRiiiecTiHR probli'niH, 
Ihorc ia plriity nf nmni for Uirr<e who may carp Ut work r-ii lliwf fundii- 
mciUnl prolilt'inK, 

r A rwtnJ effort in ib» •'!' *>-'1 rwr.r- '^jinillVrwJurw 



CAIIUOLT. W. DOTEN, 1871-1042 

Th(! dt'ntU of ?rof(wior Cnrroll W. Dotcu removed from tho roll of 
tiie Inwlil-ntf* of Technology the imme of a distinguislicd 

and licloviid inrnilH^r of lhal Inuly. During hw long career aa a tcaoher 
ill liiH choHcii ficldH of I’ronoioicH and ataliHtira, he not only established 
inmni'ir in (Im Uenrhs uml miiiilH of (he; lIumsnmlH of students who passed 
tlirougli Ids Imi hIko nUaiimd a place of honor among his col- 

lengiU's on lli/* >lafr. 'rim widr* range of iiilarcsls wliich claimed Pro- 
fessor DoU'Ii’h ihonglit and cfTorl led him into many activUioa, where 
he scrvi'il wril his comnmnity, hm nlalc and his country. For Cam- 
liridge, he gave service as pre.sidenl of llio Associated Charities, presi- 
dent of the Turk ConiiniKKioii and iiresidenL of the Cambridge Club, 
among many olher similar rfforla. For MnsHachusetls, he rendered 
service os a iiienihiT of the bureau of iininlgralion, nnd in numerous 
other ngencles. I'or lii« rouii(ry, ho imrlieipalod in the work of tho 
United Hlaten Shipping Hoard Kmergeney Fleet Oorpomtion in 1918 
and ill tlie work of f)ie Uidled Hlab^a (.Viwns bureau. In his professional 
eapaeily he conlrihuled the united efforts of both economists and 
slutiHlieians. lie <lid research work for lUo boston School for Social 
Workers, wus C'liief Investigator for (he MaKsarlmselts Commission on 
('ouipen^utidit for ImlM.Htrial Aechh-nta, was oonHulting ecoiiomist for 
the N^ilioiud Ketail Dry CondH AKsociatlon aiul was president of tho 
American S(utit-li«'al AHs-nciation. 

A native (if ^'el■J(^onf, IVofewor Doteti retained tliroiigliout liis entire 
life a deep devoliuii In the alate of his Idrlh and to tho University of 
Vcnnnnl, from which he received (he bachelor’s degree in 1805. During 
the cloHiig years »if hi** life, following his rolirement from Technology, 
he relunn-il to Iik nul ive Male, lo enjoy the evening of his days among 
the nssin-ialiniih tif Ids youth. 'I’liere in his .seven ly-first year, ho passed 
away, h'aviiig n gn'iil circle of friends, h> wlmm his genial smile and 
cncouruging word had lufini a joy and inspiration for many years. 

Fr.oYD E. Armbtronq 



BOOK IlEVIEWS 

Olbxn K. MH.M'oihiv 
litrirtr 

ThJC [ifiug^run lirkmiur «/ in n Chnin of Shor .1 

iinnhjiiu, liy J<»rl J?cni< Rfn) H. Wntn ti .}ntu**!’. Sl*i4ir// in BsjpinfNis .Vliiilu- 
Vol. XH, N«. ’t ( IticsRM: ‘I'hr Tnivcrpily “f ^'Isirngd I'r^fn. 
lina. x.M p|J. si-'tn. 

Tiiifi bank iiUrun»l« Ut ilrtiTiMim' jtlalixliraHy lIiJ* r<nf»‘rl •<{ r kniiKfM in Hit! 
eiae «f reUil i‘ti llirir rupl.T«, Tbir kh"Vi|r»lj;(i in wiURlit 

partly in mul<*r»lniiilii)R lli(* tltir^>ry *4 btiiR'niii r>«^t I H-bnvi^^r <«( nii iiiili\ jriuRl 
firm. AdmiiUKlrfilivi'ly, it for lb'' b'dp il iniRbl nffpirtl in llit< rnrniiilH- 

linn nf a raliniinl n*pli<'y of hiti' fltnl 

Tlif! Mhidy i'' iml a lMfiR<U'rin aimlyfifi tin miKlil Ih* rvi^'rloil from llm 
elaUMiicnl of aimf' bol n ftlutly of Ib" 'ij'^rnlinu r-«f>1fs t-f hUy-hvo (nut nf 
i(i''.vcrnl bundrrd brnorlirfi nf »i rnlsil wImk* rp«m^fnj bnyn' and 

iprla’ aliiK'H durliiR ll'lii roid ‘J In* nuib'in^ ilii^ini^-K lb'* idl'd nf innkiiiR 
an invesliRnlioii nf liir fffprt mu rnfilw nf InitK-l^'riu r|innR/>(* in III'* nf 
output pnrlly luvnow' surb nw RualvfW in '‘hMy" In »‘"vrr nnly iiiiruir 
cbniiRWi ht rUc' nud “pnldMni |2irii'‘>9irnln ibTrnri’M'R /rlmnRi’!'?<.’’ 'I‘ldrt H'oniM 
UnliiiiKiuut U* rt’jnf liiiR (•nniC'lbiMK fnr l-rinR ^Iml il i«. 

The aulluifR c<iril''hd llinl tin* rHnlinii I'elwr'^'h mpo nm! nf ridriiliriR 
liy a ftrnup of ttimpR h'IIIiir tlin 'uiin'* priMhirl, and jilindiinl in eyrry uny 
oxcept (fisc cnii Ik* rui!;iidr'r'‘tl nn Din arpiivnli-Nl nf n H<'ri(n> nf Huri'CM^ful 
ftd«j)lnti(in« by n retail fitnp in fim niid m^u in rlmiiReh in ll>i' vnlmui- nf 
dernarid. I'rrlmpi* luirnuitt* nil nf Du* nhn|*fl nn* in nno Hly, Ihr nuDmrfi fail 
to deni ^vilb Dic! ribjiTtlnn llml alnr'* Inrntinn iniRlil airi’d Do* vrvlidity nf 
their iWHilnm nUlmuRb InUT limy alonv thnl Dm* ilnily nnd wiM-kly ^doK InndH 
of buHiuf'FtH'dislrU'l nnd r(*Md<'iirml-dif.irM't dnri-H in Die nnnii' rily differ 
conwdornlily. The Uvn miUiMra nrum* llml Diey nffd nnl evdiid'' llie bur'ine.p^ji 
dintricl hhnpn froni llmir nnnlyi'iK im (lii'ir inrlin>i«iii nidy vvciikeiiH (In' fnrcct 
of their rinding^. Apparently, limy dn nnl rmlitu* llml they nn* denling willi 
two dintincUy diffirinil ly|iea nf relnil ahnp |in>bh*iiifi uhn.n' mhli^ liuvi^ lilUe 
rolnlinn to eacli nllier. They nim fnil In deni kiIIi Dk* idiji'i linii llml n ntKdl 
chain limy nflcii kee)i j>nnr-)>ayiiig l•llnp?< njioii iM'i'nin-e nf tin* gnud mIII imil 
indirect ndvc!rli«iiig value they may bavo. Murenver, llii* nu*D»nd nf allncul- 
ing cenlral coala xurli na ndMiiniHlrnlivi*, iiiMirmn-n mlvi'rli^iMg and iiidirei'.l 
general exia'UW'H, rent, and aniiie wiiHlnw display r'nf*in li*iid« In hide Die 
truo burtleii of oiHiraling Iho Niimll umrgbml dinpn, ^V||l're i,»irli ensts are 
allocated in jirojiorlion In Dm aiilra nf each eltn)) Ui (In' Inltd, ^nnie of llie 
ccunomicn of bulk jmrchnH'H and large-aenle nitenilinit (larRidy ■■nntribiiti'il 
by Urn bigger bIioiih) are iraimferred to all nf Dm ^linpa niunlly. 

The most imporUnl oliiccliun in Die. auDitira’ inelbnd of cnniUKtliiiK llie 
ataliBlical analyaiB la the fact that lliey idiuKo *'a group nf hlnres fuelling differ- 
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• BfMiK IIkvikwh 

ont iir«|>nrlii»iiK of vftritiiiH lyiH»n of bIuicb” whose salcn us a totnl for ftll shops 
wftB “re|irwnlRlive of tho volwino of the bloreH in llic chnin oa ft whole.” 
To tlwi reviovser, (lii« wrmid awin lo hnvc ilcalroycil their basic asBumpUon 
lliftl the prcuUiclH of the stores were hoiuogciicoub; they have doUberately 
Hounlil lirUTOKPripity. 

The iiliy.Hefil vi'hnne »»f hbIph m chosen nn the unit of inofiBuromont of shop 
Bales nlth'MiKh lliis niensure exrhnh's the snles of rul>bers, Iiosiery, micl 
sunilries. In rhotwiiR lhi« senie it in mofiiiized Ihnt it BivL'.s equnl weight 
per pair of slioru sohl In the (iioe sjH'iit in nelliiig men'M hIiocs and the cliottpcr 
Himes for jiivcnileH, nUiintiKh the laHer cIhsh of hhIch cojiHiniiCM ft larger 
Miimunt of lime |H'r sale. The reviewer feeln lluil if thiH unit of meiiHuremciiL 
ia lulnpled, it eimnld c'xrlnde imya' ninl girl.H* shoe h/iIph riuI cover nieii’s 
shoe Ktiles only. IlowJivrr, the reviewer regardK the phynicftl voliitric of shoo 
sfllea (in the nhf^'iire of pliy.Hcnl volume iignre.i for rubbers, hosiery, and 
aundrlPK) weighled by the ftverflRe lime hjh‘iiI im selling each pnir ns a much 
belter imlex ]'nrlirulfirly where, mh in lliia ram*, heterogeneity in the imturo 
of wiles heLw<‘eti slmpH is delilM^ralely aonghl. It \v(»uld not have been a 
diflicnll nmtler to have made sluilieK of the iivernge amount of time spent 
in pcllingenrli (y|*e nfid slyle of slioe nml to coniine (he study to those ulorcB 
whopc snIeMueii H]*riiL nppro.xiiniiMy the saine nmoiint of lime in making 
Cflclt tyiie of Hflle. 

In mrflwiriiiK rmtt, two elements of lolnl coal nre I'xcluiied (is tending “to 
obscure the relalioiiH wldeh il is ihvirnl to investigiile," One of these cle- 
nienU ia genital a<lioinistrftlive ex|H*n>>e, the other genenii ImlircMtL expoiiKO, 
The riif'llmii used in nllorating these roMa in not stilled, hut if the volume 
of antes was the Imsis then for the sake id roiieieteneyi ndverlislng, insurnnee, 
rent, find n part of window dinplny ehiirgeN ought to liiive been excluded ns 
well. 

Correlntiotis are drawn between ilii' physieiil volume of Hlmn sales and 
each eliiiiienl, groups of (domenl><, and total operating costs. Tiio results 
show Hint “the elaslii'ily of total eo.'-ts is iiiereasing over the wliolc rniigo 
nf output," and if* due hIimmuI entirely to Hftlesnien'H siiliiries. Some of the 
groupings rd coinpomMils are o|H'n to herious ((uentioiiiiig. 

In the tlicori'liral eeeliou. an allentpl is made loe.vpluin why the fiinpincnl 
cost fniK-lio/i <h/es riot hear out the Iraditioiial umbrella-.diajje e.vplnnftlion 
holoved by llu'orbls t'Xphiining the relation helween cnsls and oul]mt. The 
function is sliown to eoio-inl of an a^'emling series of disconlinuouH planc.s. 
The expliiiialion id the eo},i Uin* is lir.-l eonsidered as lumporary doimrliirGs 
from till inobri'lla or paraholie enrvi* and rejeeteil ns conijilelidy unielivtcd 
Ui any curve mtics. The >-hape is explained ns the result of (liscimlimiilies 
ill costs ari'-iiig from im reari's in onliuM hi'yoml the opliniuiu oiit]iul at llnil 
price. Any ullempl to determim’ llie sliape of the coiiL lino for (liicrensi^H in 
iiutpiit Is'low eacli optimum level is ••xprei-sly disehiimed. 

MieiiAKi. Daly 


Wftsliingloii, D. (’. 
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n&me PrQpiigmtla, t!havgp Stt. 5. A Rciw.tit t*r*'harr'd I«y MH-w-niiKcrviiiion 
for A^lvcrlising f^rvice CSuild. I^nclMn: Tlio Atlvrrliping ftcirvicc 
Guild. 1913. vi, 7H pp. Onc^ltilliftR. 

Thig glimulaling iKwikkl pr(rs6^iitfl (in nnely^is ll**? of ]>rtJim- 

gnndn tlircckd by Hit? liriliRh Rovcfnnwnl I'lward Ujc hoinf^ front, during 
Uio lirHl lwr> ycflr^t of the prrwnl Wnr. I bn pludy sifl=i pr»*|>Jirr‘d for 

nn ft-ftnocmliort of ndvorliMiig ngouifl by thf Rlnft of Mn^^P'nbwrvnUnn, 
dirtictiHl by llie rrirrRclie, nnd rr^ourcfful T'un lInrn«^on. AHlt'uiKliR'iiii(*of 
lliP. biiRic. fflcla were Rru'iircrl fr«nM Uii* nmn«'r«»ii« pArt linir* iriv» ntignlorH wlm 
cooi^crnlo willi Iho MsK.v(lbM*rvftii»ui orgnui^niiMii. 3 ij<*bI nf Ho* prlmnry 
dflln wi^re nljlaincd by »rirkrr« mIo* luwdr* doiir>l<i-d<Hir caIIh in 

l/indor^, W^nrnwiU'r, mid ft Rroup r*f KciAipb villngow iulrTviowa in 
each aren. 

AcciirclInK b) lliia itivMtigftlinn. govt'rnioMilAl fxiK-udilurPR, incliid- 
inR over half ft niillkm dollarfi n rnonlh for pORb r nnd hcwftpnfw^r fldvrrliKing 
fllonc, often liftd negliRiblr mtultfl and (HTnabutnlly even dovelopr-d niitngo- 
nUin rnlbor tlmu cno|»erRlion. An imRbllw' from l(|^pervft^^rl^ of 

aimilor Activillcfi in the I'nltf'd .SUfr*, Hritifih rBn<('«iKii« ftre 

fnstiuehlly confuajiig nnd even crmimilirlory, nw % lieu n RihglP ianio (tf n fArm 
jaurnnl contRirin ft pUn from oiir Kovernmeiilftl Rjt*‘nr>' for fnriiierft Ui rell 
their Btrnw for imjKjr ninklriR. ftb'ng with ndviee from liit* roiiiUlry id iigri- 
cullurc In piilji the ntrAW for frwIiiiK fftUle- 

The invcvliRftlkiii aW< indtcfttetK (hndnXReraof |•r'>f»ARftndft f'nturftlioii aikI 
the rclftliTcly jtn-iiler relurnfi frniu "nl the medirim' litvrP 

than frnid Ihoae exprcRi^xHl in the diRiiiTied Intigimgr' of Mniriuldiiih, lu a 
democracy at war, ilia puinted oui.eireelive. propnunudft Itemrneftn ueerFfaily 
for pcraundiiiR pcnpln Ui folbov llieir leadera ipiirldy nnd 'nilliAgly. 

Tho report dfw'H not, however, over-ojnphaniao tlo* riRni!i*’n3jr»! nf pr»>pn- 
ganda. “TliC pmpaKftndft “{ rventA i* more j**de?it ibnl the pn*pARftiiilti nf 
worda." A IiCftllby ftceptleihm is «Iim» exluluted eoneerninR iiitervlewa, Mtici* 
they rovenl "wlint Is tm llie puldie. t4n)Kue rwther Ihnn in llo' piildie, initid." 

On tho other hftnd, tiic study drn*H revenl n Inch of nwnrriiofifi of priilileiiis 
of flAmidinRAnrl relinldJily. For exniitplM. no nienli'U) is ntnilo of i)ii> f/irl Ihnt 
32d inteiA'iowftiR n more iide(piftlr!sniii|i1ef(»r the **gr<iiip of Ki'iiti^h villftKo.H'’ 
thnii liic HAme nuntber is for fituidort. Siinilnrly, (he eviifiuiee tlint iiublicify 
Cftinpaignn nclunlly deorcnwd ktMiwMge of Kovenuitetilnl proKrnins Hhould 
bo accepted with cautiori in view of tho iisviid willingneKs of l)ii' l-hiRlidmmii 
to coojHTftU.', even lliongli RruriildiiiKly> witli ofliriniw. Gljvjiuisl.v, .Nfn^^s- 
ObBervftlion would iKmefit fmin having n eiiiii]H<teiit rdivti)«(iriiiit on its sliiff. 

Yet ill spite nf its iKiiwildn rrrnrn of relinbility tliis study iIoi h reveal tliu 
futility of inucli goveriiinent propAKnndn with ilR ilblinicol nnd etuillietiMR 
ftppcftls. Aft in other puliIienUoiin by MaHft-GbjM'rvnlioji, (In' dnla urn prr- 
BOnted with clarity and vigor. Tho report •‘huuhl bn cftrefuliy ntuilicl by 
Bocial Bcionlista interoBted in the ccinlrol or iueaHun'iMent id (lublic opinion 
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and cBi)Ot:mlly liy tlir. ofliplalH reaiMinaiblG for Iho prcBont flood of govern- 
menial jirnpagnnda far tlie gniUaiicc of Ihc American people, 

H. C. BnE^nLBT 

CiKorge IValnuly Callrgc 


Varity, Vnrily, [‘nrily, By Jrthn 1). Black. Cftm)>ridgc: Tim Harvard Com- 

mitU'f! Mil Ur!“'’nrcli in llm Sucial HrioiiccH. 11)12, xi, 307 pp. 

Tliiw B'li'k imi only of “imrily*’ Imlwcen agriculture and noii-ngri- 
cuUnre, Iml tif jirirr imlicy in uarliiun and pettceliine as well. The maiui- 
pcripl left till* aullinrV ImniU laal Maj*. But Ihc Hubataiice rcinaina timely, 
and will cniiliniii' ♦'•i fnr nn long aw (he |inrily argument continues to bo used 
in hunport of lrgit*lulniti aiiitcd eiilmtico farm prices and farm income. The 
lai'nty-fmjr (.’linpLcrM nmJ two ftirewordn arc packed with historical facts 
noPid at firhl Imnd, ri'idele with ingriiiouH alatlHlicnl attompU to calculate 
rotiminl parity alniidardH, ftill of (lie shrewd nhscrvalionK on moii and ovonts 
lliivt we Imvn (’oiim to exfM'cl from Dr. Black. Style and organization— 
including ilallcH nnd «aleri«kK—arc deliberately journnlistio, and to this 
reviewer ninre can/nMiig limn helpful; Iml tho index helps. Somo of the 
cliarU nrr nul easy la read on the |iriiiled page. The chapters on “Alterna- 
tive rarity Staiidardri*' nnd “Barily, Vleawj" come oloBcst to summaricB of 
ciinvIiiHaiiK nnd warmid the cb^rieiil reading, allhougli the author describes 
his tiniielni'innH an “rclnlively (be Icaal vnluiddc pari of Dm effort.” 

Dr. Blnek iHappiirenlfy troubled iMTniii'eiiolionHnbmit parity, so useful in 
gaining flU|t|Hirl for l<'Kir.|ii(Miii tlini he would no duuld call “conslruotivc" 
in lifnew 0 / itr'/iee, are now obHlriieUng Dm u-ar effort. JJis cniicer/i is jtislifiod. 
If anyllting In neciliMl in furDicrniire of war effort now, it is sub-parity for 
KOine prodmiiTH of wheal, ftir exaiM|ile—and HU|)cr-]inrily fur others. 

Tlie iiiithor njipart'iiUy dreiulH iiilintion luoru Ilian the reviewer docs. Tho 
Reiinral prire freenc of April ‘JS in Himkeii of n» '"right in iU objectiveB.** 
Till' only rini^oiiiihle prirr oh)i'o(iva to (lie. ro.vtewer is innation at a rate as 
slow aii i!iiii III' I'MKini iTcd while titiinulating pnuluetioii fur war. If painful 
jmitlwrtr ih'lhilii'H inual folhiw, it is iieverlliele.irt jireforahlu to defeat. I’roduc- 
lioii for war eniora lircl, laodwiir dellnlhm or not, parity or nut. 

Ob\ial|^'ly the riulhnr doe.s iiol agree with President llnoBcvoU in regard- 
ing parity for farmers* loiH'd on IIDO -M an an “('xcellcuL objeetive," now or 
earlier, lie other hasoH ns pr«?fernble (eliapler xii); and bo they arc 

If |i«rity nnit<{ iioh'i-cl ho llvcfl wi(h. He •"holds (<» Iho judgment that Agricul- 
(uri* during the wlmle 72 yrara has heeii underpaid relative to both Labor 
and ('apilal.’’ Bui In* fikilii to point out that aueh a ailiiation is inovilabic 
anil ih'wirabh' in llie nmrfe of a nntitui'a riiie froni poverty to vielicH. 'J'licro 
inUht )ti' nil inn-ntive to enliirge (In* pro|iiirlinii of imiiulalioii engaged in 
iiou>farni nruiipuUunn; nnd where in (he iiieentiYo to be fniiiui tinlehs real 
inenmen are nioaller in farioing than out? 
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Obvinufrly als^i, Uf- lllack ls<?lirvr« Ibat ri^wriljal pjijjcijslf* rtf fmrity 
i» ftrmnd.*^ In thr, rt'vipv'kfr'a npiiiion il im f-xrii m nf jw'flfc. The 
ncilinti Lhftl "psrily'' ‘“aRritollarc*' and '"n'»ii*AftriruUur«" niiRlii, 

tf« Iki an MupnipriftS^* nbjerl nf rinli'iina] »*c'»noniiir |u.']iry in fnri Die ^icrind 
brkk Uml isars »«W l« IIk* Aimmchm joiMir u; ninny yr-arir. 
Only jirril^cUonmiis iw a I4«,A'’r niK'- and il Mir* pAfrni mI pariSy. 

In liis ftinrhnlinR rmmrkp nn '■Paiily. rirar.^*," nnOnsr tubsiTVfn, "It, 
inntf limit liml within n y^ar an antiicj ■] jmldir will vii|K‘ llir. 

jtlnl*" clfagu'f nil |»anliiH . . . ” il»'v/tijOv l“* h^ wjfilintl, 

1inr«ll.v I'** !«' Ih'* ptiMir i«i willinit lo 

sake il-ji ctirrt'itl iihd i‘f “ninnl rrliirit»f«»r r-ninj rlhirl,'^ rr Uiinirifi l-** llm nhlfr 
Ilf n'lnnrirraliMii fr>r unlit. filual^ arr-Mnlinit l«» wiml it^u-jciy will jiny f»r 
gowlft niirl ttrrvicfK prttdurrd in a r'OHjtPlilivr wlir-rf iirntM-rly rinhls 

alt! m|>ccl<al, tir liAin^ itx nfft'rlixnR («n tlif* itiirn-nl aim nf A>'Uintt ncrca* 
Kary gtHida pmdtict^ fn aa l<i win lltr war. 

M. K. llnSNETT 

Food llmnnh Inslilutr* 

SUnford Univerwly, C^alifnrnia 

The Ctinlrol of Rrfurn’. l*y l-M^nr M. Oanll and f‘)iarl»‘H riaritl- 

limn. Ann Arlmr; I'nivcraily id Mirln'Raii, «'f lhi«ihr»fl. liiimau rif 

Iltipinm Urwarcli, HMli. Iu7 pp. 

CiutUimcr ntUirim i«aii cvit pr<*r«’Ht pr^hh'in in ihi’ rr-Uil in-ld. llnyrra 
blaiito fialw(iKMi|i)p fnr jamr m'IHiik; nah‘it|f4'<fp)*‘ nminlnin ilmi rimlnmr'ra 
pliouUI hinko, up Uicir inindn wlit'ii piirt’tia>inK; nn^lxnrnr*^ rMij<-i9tt iiiniiHKr*- 
incnl if KicrcliAiidiM! In (itr rri dil; and iimnfig''nn'ni )r|'im>-N itiiyi'ra, 

iwl(^appnp](<, nnil cuHtniurra uIm'M r<*tnriiM I'M'rMiMi* an k'«nn. Tn itin tlin tail 
on UiG doiikoy nhtMi liliiidf«Idi'd l<t all llio fn^ la m rr'rriKnitsr'd hy any ri'Uilcr 
na II di/TicuIt Upk. 

The Cot\trof of /iV/Nrii.* U h nimdinijilrril paRi* ninimKrnpli in 

which Ihc fuirrmindinK fh‘‘ ndrifii rd nnTcliandiVt* arc nmd«‘ rlcnr 'Dm 
Hlurly dnpa llim*- Firnl, it di>>c)iiwr!r lli** imliirn rd tin* rclurn prnhli'm 

under llic fniiiiliiir hcniliiiKa nf priM'i'dnrr'N in IniiniUnK ri'liiriiv', luul 

cohLi. Tim rc'liiLinii of rnliiniK to innrkdowim and llir. pliilnKiiphy of llm ap- 
proval auic add new kuI>kIiiiM’p In an r«ld aiihpM;!. 

Hcennd, il ifidicnlca llm prdiemN f^tr immlliriK rcInroK i«.v rnlliiiK aOciition 
lo Gfleh aloro'a rcaimuHilnlity in dniim n ln'Uvr nitiTftliii« i"li. Tln-Kt' imlicicH, 
four in number, may <ir may nnl Im a pari td n nly-u iih' plan Iml Hhniild lin 
Iho bnaia on wliiult an individual attin* opcrnl«*a. 

Third, il (liKiMiH.>*{iH pome of ilm promlurcH llinl can In* ukciI by Pbtrrn in 
conlrollin(( ciialoirmr rcluriiK, 

Cualomor rclunia ia mil a imw Hubji'cl, Iml IIuh atinly Inm n rraliHlic pninl 
of view wliich ahould nllrncl mure Uiiiii pnpaiiiK alU'itlion. Afimy rclailora 
and oominonUloht coiiHidor cuaUnimr rnluriiH In bn a liabiUly. In lliia roporl 
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llifi litiliilily IH ncl<iiowlcdRft{l, but cinphn^H ifl placed cm “the liberal offering 
of the return jirlvilegc bh n iKiwerfid proiiiotionnl device. Ab ft fundamental 
purl of liie incroIinndiKing operalion (pf n Hlnrc Lliia policy is expected to 
Incren.^e net pr<ifil, while skilled inniiageiiicnl keeps roturuB under control 
thrniigli the vnridim U-rlmiriueH which hftve been dcflcrihed and evaluated.^ 
l-;xfliiipIeH nr(‘ given In }*vihHtaiiliAlo the Argument. 

(!iiiitri«]iiiig rdiiniH, nuL ntleinpliiig tn cliiniiiate lliein bccnuac the Btoro 
slinreH the lilntne, itiftiiilniiniig llml ronperutivc (dtort Ib of ciucstion- 

nhle value find that eneli atnre hiin ilH nwit job lu do nro important subjeetB 
in Dll' rep'irl. 

(IlijiM'liiiiih l«i the fnrl llinL the Hliidy centered in Detroit nhould not bo 
eniiMdered. ‘Die work done in oilier cilicn him been weighed ciirofully and 
the ftiilhorn' under^lntiding of (he mihjccl \n (oo cornprohenBive to be dis- 
counted on (hiK 

Here And lliere n atnleinenl in oiieii loquenlion. '^Tlm diffcrcnceB observed 
between the projHirlion of charge, nnd canIi aaUi.s returned should not be 
ftllribuled entirely to the fnel of credit purohnwiig'’ h controvcrBinl. Many 
purclin)«’H tire charged wliich could never he made if liicy wore paid for at 
time of piirelinKi'. Agnin, "froni our own imint of view only, the lypionl 
cuHloiiier iK not likely to innko piirchnHPA which arc corlnin to bo relumed" 
might im conttlnied n« tin •*ver-engerncK« lo prove a point. 

None of lltcM' crilieiKniN delrnclH fr<mi lh« real value of the Htudy. Borne 
inerrliuiidiHe men >sill not agree with tlin report, hut if a retailer whu line 
long niiihidercd hiiop^elf a martyr to ciiBlomcr rcturnR will practice the 
policies hiiggehleil lie w ill have intcgrAled nn (tpernliun in his IniRinoKH which 
phniild have In eii a purl of ith'iigago. 

UlUllOP liltOWN 

Heiicftrrli Ilnrcrtu for Uclnil TridiiiiiK 

rniven-ily of ritlftbiirgh 


An (ll>jnliu- Mitlunl o/ Snmplitig H'hr/d Firlth (o Ffilimalc Prothiclion atid 
QuuJUu uf Whrni, by Ariiohl J. King, Dale D, McCnrty, find Miloa Mc- 
IVek. D. S. Di'jnirlrociit of Agricullnre, Wimbiiiglun, 1). (J. Technical 
Hullelin No. M l. I'.tlJ. .H7 pp. Ill cenm. 

The bulleliii Ire.als of Urn jirobleni of esliiimling the iwoduction and 
quniily c.f the wliervl crop nnMmling to cnip-reporliiig (ii.slricU of groups 
1(1 nil rounlicx williin (be whenl-bclt Slalc.H, in Ihc light of llic ItIUll and 1010 
field Mirvi'Vh. 

Till' lir^t M'di'iii di’MTilic.i tecImiipicK employed in liiild nnd laliornlory. 
Kidd work Inel been rarried »iil by Uircn (occndonally four) crewH, oacli of 
two men in a car eipiippcil with a crop meter. A»‘dgiied lu work particular 
tlinlridw cridi ennv edeeted its own itinerary so ns to cover as nearly as 
jirncliriible h grid-liki' piillerii of highway, roiigldy ciiiiid lo the length plus 
width fif till* oiPUJilicK individually. KninlaKe of wlient and lolul niilengc 
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vtero rfrordf^, tirsfl al iulf-rv aIb of } In 4 rsaSrn Ihr «»'are?> firld ^a.;. j^Arnpletl 
by (IrAttiDI. thcrrbMm lw« j’Ainpliiia iinili^ 1 B'"ric,R cnrh. An inl<!rc‘At< 
in^ (^mjmrul ?lm! Uvr pnliin* «Jra Hijii^! in Knmn*- irj IWIH ain'uirsl^rJ lo 
unly n,4i a^-ra” tviili nn ^>U!ns*'•<l fUndaial fiiiT *>{ njr'an jicbJ j-f-r acre of 
Iw Ihaii n. 1 1i?]?hr!. 

Karnplp lifmlp wrra' P^'aVd in prfpnrf^l rwf'h'\^x l-^gilhcr with nllic-r 
iiifcrniRiinii ftM»l ma>lM (wKi- a »|ny In !?«<• cfulraj Ul^<rAb«r,v i»^r miiiiliiig, 
jutapurinR. IhrrphbiK, n!i»l luJIinK- Th'“ |>1nri b'r bu rly 

n'|«irlfi otJ Ihs’ pf'nliKli'oi «n»l ^jnably. nirrag** lapr'f 'd liiur' in Knii!*.aa 
in 1 i*(n Wlnirr-ri Itr-ic! ani| tr’}i ;i«.4* uf it4ft4nua|]r«n in iuiiitiYn|;ra|i)i 

form wAf* fl.1 riayp. 

Tl*n iw^nrnl ^mlin|; ciralfs Ihc rBirinjry nf ijtf* i‘aTupli!(R ami r<>Ml« for 
the infnrnmlinn idilninnblr*^ R!<t! s^«tir(r-p nf IdnA. AnAly^Aip rh'^rlti.F^rfl ilmi (he 
pamplinR ii(U'r\ a! nnd Udal nnhnRC diivrii in farb iliplriiri flimahl hnii'c; )k.ti) 
incrpajwl, while fewer fields iurd have l»ren Aauaph jl Aii<»lher ra.rse fdvuly in 
eamidinK (huft adflrd In ihf arr»innil»Rini( exidmee lhal Ose nKRrrftnte of 
PinalJ «nn|de,"(. each uf ohr nr tw<a Mnnidinit nnilp fi**n» every MilHlnipinn aif 
land area ennlsMning the rr«|». |•^«vi<lrs Ihr rptininle iif grr nlepl eihriency. 

The Aulhora fihil llml it la nmre dilTiriiU In rrdiiee pyeU'iignlie erMra of 
observAliun Ut nit ecceplntdr ininiiiMtim (halt Ihr raiidnin i-rmrii of f»aiii|>liiig. 

The lltird and final accitnn drala uilh fon^rAMiott Ihe rh«p frt tii AfiniplR 
mcAPurcitienlA of head niiiMlfrr nnd plnnl length Inhen fb I Igefrirn 

harveal. Thu irielhnrl Ib iml |tr<otiit»ing, however, kcan^ the regrmion 
equnlioiia clifTcr from year to year. 

The hiillctin ahould iinvc* very helpful in depiKhioK Raiuple ourypya of 
aUicr annual crop» and nf itpreiiiiinl rry’pn niirh an Limkr. rroi>frem)iiiR, 
however, Buoiim not to have IfWit lnkei< very wfimif'ly. Horrly iiidepil dopH 
one Tind lyiniKrAphnnl errora in liwIleliiiB («r (be T. S. ])<‘|>Mrlnieiil of ARri- 
cuUure; yc'l thia rtim cunlninain-vriMl >ernnit< nitrp, ah in the foriniiln on jmgp. 
18 and Uii niul the itnlicUrd heading «<f llir fiMirlh folninn <*n priRo 'in, 

r. X. Sr in wM MHji 

JJukc Univeraity 


iS'trmc Fdflora Affecting the SupjiJy tff MUk ornl .U ilk Funiu^h in .Vinn .SVeli’o, 
by Wilfred J. (inrvlii. Wapliingtoii: The t'aHiolie rnlvereity of .America 
ProoH. iSlndit^ in TconrniiicH, Nn. *1. lull. \iii, inri pp. 

Tltiw book "floiilliips iln ntlonlioii !<• llie dairy iinbiplry of Nova Spolin, 
the intmtfMipiiloiiKcd (he Mnrllimn l*n»viiin'a . , . The inU-repl t>f lhr‘ present 
Rtudy centerH nround the fact tlml (he lolnl volnioe of milk produrlictii in 
Nova Kcnlin in NiihKtniiliHity Icm tlinii Ihe totn) dinappearniii r' of milk and 
milk protlunta williin llin i*rfivliicn. t^MiNPipienliy, it is phii-lly coticeriird 
wRlt Ihofncloru condltuiiiiiiK llm vo1uin<!nf proiiimlimi, farm iitmls, and funu 
jnoomo.“ 

Tollowing an inlrodncUtry ehnidcr nii Ihu liislorieni duvc-lopmotR and 



551 


■ UoOK Rhvikws 

preMjnt cconniiilc piKiilficnncr. of Ihe clniry iiiduslry in Nova ScoLia, a brici 
review of Rome the.rirfillrnl fftclor* afTccliiij^ milk Hupply and a tlcacrijiLion of 
the inarkels for difTrrenl tnilk prodiicU in preBCiiled. AUempla are made to 
rnlnlc, by tmilliple reRrvH^ion nnalywR, butter production to variouB facLora 
Hint iniRlit be exprrlcd to afTi-nl i‘Upply. location of crcainerlca is indicated 
niidiouneiili'ft of lliooxloutnf overlapping of Lliftmip)iiy Rrena of thcflocrenm- 
erirs in given. Ivt'liinnles of main of rremi hnuliiig nud of jilniit opcrnlion aro 


pvmi. 

Tlio dnln on Ihe rui'tH of rreniit ImuliiiK and plant apnratinn BUfter, as do 
olhor parlH of llie bunk, from a lark of detailed factual infnrmalion. Only 
anmiiinry riRiirfs are given and IheHC np|H*ar l« reprc.Hent only tltc caLimatcB 
of crcanlery inniiRgerH aa to their average unitcoHlfl, willt no analysifl of the 
ileum inrluded in tite total nr the iiielhodH UHcd to compute them. 

On the bnMfi of llm annlyMN prefoiiled, it is conrludcd that "the soluliou 
of the prrheiil prohlnn of low prodiirtion, relative to local diBappearanco, is 
probably not to bn aflvanred lunU-rially liy 8uch rcducliona in cost and 
rlmiigrs in rrenmery orfinnuatioii na are jirnclicably powtible. Any cconomiea 
that may be efferteil in this field would uiuluublcdly HlrciiRlhcn tlic compcli- 
llvo iHiNJtlon of Nova Hrotia fnniiera lull they would juoliably be loo small 
to cmmlilule ft hub‘,Uiillfil contrilmlion to the. wdulion «if inimediaLo prob- 
IciUR." TImr fdalenieiiL ns it staudH may be true, hut MludiCH coinidoLcd else- 
where have r^li^onled lh<‘ potential miiiKB from route rcorRanir-allon and 
BdiuBtuient of plant enparilieH lu volume to be quiU WKiillicanL and worth 

eenuriiifi, , , . , , 

I’inallv, nflf'r atlenllon is paid to farlnr««fTectiiiK l>ay pricfiH and produc- 
tion roftl-s, the folbiwiiig r**nelu''ii*iiH are rearbeii’. (1) that bdiiic opportuniUoB 
cxbl for fpiluriuK the unit roht of rrenmery oiieralionH mid for inninlaining 
A gradliiR ayhlem h-r eream pnrehased; ('.J) that unit coatfl of ]jroduclion 
sliouhl !«' rnliieed by fn) improviiiR soil fertility, (b) milargiug cultivated 
acreaRes. (e) diverMfyiuR eropi.. and (d) utilizing laud ninrc iutcuhivcly. 

Wlieii the author refers to “the delieieimy in the production, relative to 
provincial tlinapiM aranre. of milk proilurtft in Nova Hcolin" an a “problem 
Rome, may .li>agr.'.‘, Imleed. it would appear that Hit) nod iiroblcinBarc those 
criiiiuM'b'il with farm Jtrguuiziition and opernlion, and only in the event that 
changeH in llo f-e vonhl eo modify totid production aa to change tliia de- 
ririciiey” into a ftnrplm*. u-.iihl Hir rehitiun of qunnlilie.H produced to tlioBO 
rouMimnl bee.m.e a pruld-m. In Hiatea-e, Nova Hotilin prodiiccrB >YOuld be 
ftelling on a luirpliis rallier than a defieil market and Hic prcHont iireiiuumB 
they rn-eiveovi r eenlnd Canadinn iunrkeH would be IohI. 

Theel.oly ;.r..ei.P<d a duclnral dIhH-rlali.ui, It lirioKfl Ingclhcr in 
one v.ibnm* mal- riid i.n the dairy industry of Nova Scoliu seaUeied in a 
mimbrr ‘-f difT.-renl plti.es. It i.r.-MenlH an ueaiunt of one phase of the ecoii- 
oniy of llie Maritime I’rovinreH of ( aiiiida. 


New I'luglami Itt'neareh thnineil 


Aun MacI/MOD 



tx J»T Af^wjriATJow- 


2>S3 

//c'S'ff'jfflis' i!n>l Ht’r-inPj »»> AVir I 4 W* J ly Sr%a H. l)cftnlorff 

ntitl MariJi NV* W'nJfaTr Srv,' Ynrk (‘ity. 

llohj’iltil niprhas^r* V^^lujui* tlnr i'A43. *vii. i<j*. 

Tlii*^ !« (h*^ fir*!, '-f >1 (hfr^ VfOimiP jitirtlyR* k«*Bj's!n! <!i‘‘<-lsarKf f* in >»r!w 
Y'ork l ily rlnrit^it ? l^y ilj** WclJajr' I 'ojnjnS f-i Nr w Vf-rk C'ily 

willi IIj*’ r.f still.* rtiiri rilv I'li.'f flMiiv tilsi"'!! fin*! Un* Work 

Aiirmiii^lrnljon rrf-ifvlr» af.* j-n^j ariK- r»r fi'liniiii'ilra- 

livo nji<l "jsli,' ils»*so wKm liq^-r I-'* nn h n'l Jif/ln in 

n sVmly >4 run n) 5 i*)T 4 j?i<i» ik*-- rji-:*.v rcijuirnl In 

nhftlrnrl nrnj MiiiJinari.’*' ilio t-i Arii.Mjrj 

AfU'r n lirirf <iiiHri»p.pji«'i* t’f iM^ksf^oiinI nii<l MHiUnnl i« pn*- 

ppnli'iil tonrornin^, !!if' livsj-ilnlt* r‘ovj4j TaliiiR, in ilt*" l!n* mifk'JiiT of 

imlictilx nml llif nironinl I'-f inV-tlvorfoinli fii^l nri-a "iiiiRrnlion" 

for lioApila.l piorvir^', iKo ilifiRncaiffi Ike «*r r r«rj>]iiii,ii ftir n'hicli 

Irpalmfnlwsvff rvruvn tltinoRr/ijpUiy ihla, ct'* wx. ntt,'', culMf, nni.1 
rKliiri^ri Ilf ilir* pnSirnl^i. Ihn lyirti* r»l on oiiiiMMlntion i;m «! n?i>J l!ir* )iay stjilufi 
of t-lio pAlit'Mljt, tlio of «(-»>• in llii* Io'»|*)M! nutX nl lltiic of 

ilisclinrKP. Th^«<• lUU air i‘rt‘t>ipv»l«”4 in it-W aw»l \ / 

Il h nnl pon-fliMc Ui Ri'prfliwj fwrly ih»* n'MiMRof iln* "lu'ly on llu* Imvisof 
only lli« lii>l of ikrw conionij»|nt«*<! vi'inmm. Jhntrvrr, m !»■« ri’Hi’mI niin- 
CM! lipproprititfAy U* lon'f** nl lla“< liM;r>. 

C!»rUinly aL ppt^iU. akcI prohnMy for many yonr^ I** liMspjinllar'il 

illnpfwoM cannot !»<' nrc4>p(-f‘4| Afi ri'prf'^i^itlniivi' of i!|gn-*.o*!v m Hn* Rr-tnirfil 

IKiimlttUnii. I'A'i'fi in hiOi flio luoxi, («.Mdpl> <o ‘M riKi’ prolinlily 

nnl tiinrc (linn Id (41 Ifi j’or rnit of all illnrns^'s nml ITt lo '/d |>r-r nnil nf nil 
(limMinK illnc.wti arc liospitnliml. 

Novcrllu'lptHt, rntrohl f^Ulinlirn of ||o«pii«i| rnlfuissiomt inrlmlinR nurh 
ilcinn an lh(3 niiiiilo-r of ft«lrMi‘'!>ioiix, i)o< imlnro of (Im jlhn iln* lypn of 
ecrvi(!(! oliLninctl, rnnl I lit* rumiir inl nlnlnn of I ho jintionU aonM hr vory inn** 
fill in evAlnnliiiR Iho mliMpiricy «f liospiinlnorvin'iimpiloof (hi- fni I llmthurli 
RlaliHlicM lunild not yii’hl n*|m‘M<Htalivo inforniniion ('>'ni'i riiiiiK oven t)ii< 
m«r« w^rioiiK illno^wn, 

Tli(> jircNRiit Nliidy in tonrint'd to (liprlmrRoil p.'ilionli'. < 'oin^oiiuoitlly, it 
dni^H not ruvL'nl Ihn iniiiilK'r of iH’imiim Nri'kiMR liohpitHi nirr diirinR lIu' yrar, 
llintin llio ineidonro of lioHpilttfixnlioin or Iho niiiohi r of piilinilN 

in hoKpiUln at u given liini*. llm provnlonro of lii<H|iii.>i|i 2 <iiioii. (If cinirre, 
aver n Kiifrioieiil period of iiiiin ndmiKrioim nnd diHvImrgi'x iiiiif<l counter* 
balance Iml for hIkifL f»crioi]K of liniM thin in nol in'ct-H.rnnl.v 1 rno i'f>pi'i-in)ly if 
huHpituIn for Liic chroiih nlly ill nrc iiirliofnl. 

PorlinpH llic priiiriiinl vnlui? of tliin f^tudy a-ill hf tbo cxpcrii'iici' Rained in 
tliti Attempt to ntili/.c lioNpituI rtTordu for oiIht IIoiii ntri>'lly nilinioialrativc 
piirponca uiid tlie nnniynin of tlin ponAihility of jintinling lionpiinl loorbidily 
roporU. A iliucuioiioii of (heiM! )Hnit(n to be publihlicit in \%ibiio« 3 will bi! 
ongorly Awnilcd. 

llAimi.n K. I)o}<N 

■UnUod BUtoa Vublic fIcaUli Hcrvicc 
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Incam/'- 0 ^“! hulcx of Ihr Fwcnl Cnpncilij of Micbignii Counties, by Mnrviu A. 
Uflcon. Aim Arbor: UitivcniiLy of Micliif{an I'rcjm. Micliigan Govern- 
mciitfil HUuJicH, Xr». S. vil. 78 pji. 35 ccuta. 


TIiIh iK a wi'lrdiiic Bcltlilinn to ihc all-Ujo-flliorl lint of BtiidicB imblisliGcl to 
dale fin iticaioireiiioiiL nf fiprat tniincily. The largo and growing grants-in-nid 
ftiT relief nnd ollinr KoveriiinenlAl funclionfi innkc il incrcaHingly iinporlant 
to delenniiie n ^>iiin(l baMs for cliHlrihuliiig such flkl. And the alroiig profor- 
rnri! for niunliziiig rniloT than aliiiiulatiiiK aidH, an ovidcmcod by rcconb 
di‘vel«*iiinenl'« in bulb i‘Ule nrhonl ami relief grants, nmkc'H it clear that need 
and lini'id eajmi’iiy will be nm'd innre and more lo detennine the difitribuLion 
i.f feih rfti mill eUU* uidK fur eilijealioii ntul wplfaro. 

AfeaMiremeiiU of need and liacal capacity in actual uhr arc far from per- 
fi‘cl Then* nrillier K'‘uernl agri'eiiioiit ah lo tho l)CHt Lcsls nor ndcqualc 
fnclual daia on dit^lfibiition of wenllh and income either among etatca or 
\Yilhlii lliein. And tlmre }« danger that veated inlcroHU in a faulty formula 
will freeae an unvalii>rnelory tliKtrlbulioii Byalcm unless progreas in measur- 
ing IlKral capat’ily at least k«s‘pR imcc wllh growing rmnnuial aid. 

The author lm« liiolb-d hiiinwlf lo incasuriiig Ihe relative fiacal capacity 
nf the romilieK of MichiRan for Urn |Mir|Miw. of relief grants. Tho interest of 
Urn study Imwi-ver. in tho inelliod, wliich has iiuicli wider application. 
HLuU* inronie Iiok bi‘<'M broken down inb» ngriculliiral, olbur private produc- 
tion. Rovernmeid, find a!) other. Kneli of ihctic. ilmuH has lieen been appor- 
tioned aiiioiiR lie' eoiiiilieH nrnmling lo iiidireel mcasurcH nf income— the 
niiioiinl of ineoiiie ibelf not being available. Tim imdlmJ varies for each 
diwH. llnving ef^liniai^-d eoiinty ineome per capiln, llm aullior proceeds to 
cutiiiiab' i»iT eaj'iln “siipernniiiernry iin’oino'’ by miblracling from per capita 
iiiriMiie a KiiniiouiM-of.Mibfblmii-.! income correc-Uid for dilTorcncoH in cost of 

living In (lie difren-nt rmiidieH. ,■ 

Mneli ulepof tin MM-idimnb'H has been fully described, and Lbo many limita- 

lionH of (he origlind .lal:i. lb of eHliinaUng. and the validity of the 

clieckrt are diM■ll^o‘d, The millior nmkes ao exaggeralod clainm either for the 
i,M>Umil uM-d or the npe.ifm resiiUi. In this respect the Htiidy la one of tho 


iM'sUhiit the rrviewer loot wen. 

Tin- niilleir conebides Unit nipomii prr capita ofTcrs the 

best avniinble index of Ibnd eapiicily. He ranks per capita income excluding 

incMiM.- from g-v.-rnnieol per capita iiicniuc from all 

rupit^ UI..I vnlnul.on (t iD l.ns.s 

of Olnlo n lirf Kri.nl> ii. ii.o' h. Miol.iKon) Hu* '» 

«uM,or lio> o|.|o,r. ollv ovorl.o.luol o.io iM.|«irliHil. fnotor m (lotollnmniR the 
n»rnl riM..o ilv r.oinli. ., l.iil.o'ly lhal lli.'so lornl numl (ln|ioiid 

orlv l,.*. ..,0 l„.,.,. ..1 «l,i,.h .■h.oly U,.,! l,, vo „o« 

llmi. ii.n.ino lolol ..r oopnnty iiiusl ilo|iciiil on 


nhh liii’oiiie or wenllli. 


Mauki. Nkwcomkii 


Ya^^ar t'ollege 



AwRwrAK J®riiTifinrK A», A^nriATJoK- 


Thr tifhiiimtaf ('o^Urt Ovilpul/i>r n Liitilhfr fltll ^^hafi, Vv T^Wi, With n 
McmfTiainlimi t-n fVri-yiTi. f*is^uttu in K»spin>-s? fili(4y c/ liy C. 
I{rfr(»»!'l Noyj'?'. IWhnical I’af«rr 3. Nfw V*i(jfc - NaU<’PftJ I^siKr.’iu of Ixfy. 
noinic- ir*J!. 71 jtj*. fjO 

Tliifl joiMiraU^'U aif mUJrily n rund'iwalvin *>f 1 Sjpl *'i2 

cy>nlain Him rniullw n lli<tr<r>nK}i nMJiPiirnl aludy of ihr naluftf' of rnsl nirwa 
ih R Ivf'll Him 2*1 )faftfR r<ffilairi a p.Mfirjflj raslircil nimjimlinn 

nf Ihi* HiMofy »»f ro?iln lo pmo if ij. MiMwiftli I-'* w arranS an aUrinjil io 

"‘I'Mwl »lR vwSiilih" l»y <(iiaiililali>r Thr rr^iowfr wiwlars that llii! 

Iwn pnrU lia*J lv<'<“ji w'pafRf^-ly^ I'-vrri ^i!Mj|^■F^ Uifti liin 

“i** iiol raiiiroly i>-1i-\ant lo 1)119 ]^!ii<'n1ar niut in 

rfally “nii f'cainiiiaSion nf ih** Nnli'*i»a! Ihiiran** ifrnjfcj aurg ||;ji niflltml of 
Allack, rallirr limn unM nf this |mrli«'ul»r pIihIv.*" JCnyrsti tl<-pr:*c Ih'r incinorRn* 
diirn iriUi Ihd alaH^naml. 

In ihtw rcmnfkff li Ib far from my imriwpo i« rffi-rM l<* rwlnliliiili 

liy rmpln'rnl fllnthc'P iKily ^mnlitir Kcmcralopnlionii aa Ut Ih»‘ rt'lalmrta of 
yuflts Ui rnilfiul- . . . On llip rortlmryt I •‘on»}i|i>r ihm ttf vmH In l>a 

perliNpn Ihc inropi |s4^4i'tilsnily fnillful tiHd Ihal r4ffr'rn In rra) rronninlc 
Lilleri' uf the noil. Nfy rndy MhjiH-i in ia ml) ailoniinn to ihr Brjlmmi |n|j of 
elcnriiiff, ilraidinK, plmijclnriirt liarmnirifl, and »<mlng Ihnl irmtf )m done 
before H in Roitig U» Im wcirlh tt lide !•» brniR onl Hm rmprr. 

In apitP nf tbin rdnlonmnl rimni rendem anr mrlnin tn ren<)i iVm roiirliiKioii 
Uiiit Nnyw! lliinkfl Hcnn uml llm rraiKT ’aillmtil imiliriR, for cGonfiinic 
(.lie<irinl« to dn th*' “Imrrimlnur 

The rovioxrpr diim not flurw willi N«*yr« Hml liran should Imvn wnilnl 
unl.il nil nf Uic |•^i^ci|lnl pronMiniHlN aurtp iijmn n !)»eory of r'*p| . Sii> ts RlarlH 
aulby rnieiinRaiirK i|iimlioiif(R.n: Wlml in Urn nRlurnof n ropi? Inii n r.iiiicnpL? 
Is il R cnlciilalion? Or, U tl n )«inil of pvciil v>)iir)i r^rnir^ in Mcojioiidc life? 
However, (he revimver liked Xoym' alnleinenljt llint "eronomir itionry linn 
rencRcd" uixiii tlio *>f “Urn ilmlliiHli'iri «<f eoni,a vi liirb an* not Hlloriiled,'’ 
''lliu fuel Ihul l)i(>iie cine^UoifH nre (rmlod in n cerlniri ixny in nrrounfiiiR iirnr- 
lico or in tlic thcKiry of conU in iml aiifliritMtl lo iimUIp llm promlure for 
lific iiuriKinm,** nncl *‘\v}iimi riHliitiiiR i*|a'rnlionK iiiir pInnL nmy relnin iiii'ii 
necording In Rc-iiiority wliile niKiilmr ndniiiM Him i fltiiMiil." Tin; Iniit 
eUUiinnnl hnn a bearini; ujMm nmruinnl tonl. 

Dean Rludied Hu* effreb of nine viirinMe« wliirli ‘'(In* innimKviio'iil (luiiiKhl 
mighl nfTocl cont." Hi* coiicludrd Hull lir rImoiIi! ur^i* "n liiirar lolal ninibiiicd 
cost fuiiclion in Hio iMulH|i|nre)irp!«Mfin niinlynin.*' 'Mm lindiiiRr^ for l oiiiliiiicd 
coni, dirncl,' und overluuuP cokI are prepMiilvd in liolli urnpliii' rind (nbiilnr 
form. The bilnl, nvprnKP. and marKiiml of rofti, ln-lmvior nn* pIiowh 

for Die llireo iiidi'iuMidoiil varinblofi wliirli w^ri' niRhilii-mii. MmiU'il mihk o 
prevonU deliLihui oninniiiinUon of Hio rmidu ami of Him ndjiihhiu’iilH iiiuiln 

I C'eineiii, klMr, uul lirpiHpr. 

1 I1ac4 ekirseta, ItKiirwl lAlwr, iciAir*, ftwl kU|>|4i«i. 
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for clmtiRM in wngR rftlcn nnil nmlcrinl prices. Oriptinl tlalft were not pre- 
ftcntptl in Ulmlnr ff*rin, su Uic accuracy «f tlic work, cannot lie evaluated.* The 
study npi«'fir« to bp nn pscrllcnt oik*. The reviewer would like to read Dean's 
stalernont of what changes (if any) he. would niako in his atudy if lie could 
refK!al it after reading Noyes’ inenibrandum. 

IfAfniY I'tLJX IlAllTRUMElEn 

University of Missouri 

Opfrnlifiy 0/ Dr^niThtirnt «nd SjnrutUy .SVm’/r r‘« hy Ch/irlcH A. 

lilisiB, and ihjinnwui SUitc Fimnrinl UrqMramnU by Penrson 

lluntnrul Allwri II. Koch, Ibilleliii No. U-I. IloHton; Ifarvard Univoraity 
firnduftle Srlond of IliiKinos AdioHiifllrnliun, Ikireauof liusinosa Itcsoarcli, 
11J12, vi, Oli pp. |2.6b. 

Tins year’s rtlilirtn ni ihla series is one of the more important, beenuao it 
wrve.s as n Iwnrli lorurk by whirh lo measure the, innueticc on dep.^rtment 
store rt'lnilijiR of the (ieneral Mnidnmiu Price Itegulalion, of ahortagcB of 
conKUfiier im'rehfmdiw*, nrol of other uar condilktria, This is the twonty- 
wcniul year llie Ilnrs nrd llusiiicssf^rhool hnspubliKlu'd Ihia nimlysia— whicli 
fMin the start lins Iteen « roo|HTH(ive veiiturn with llic National llctail Dry 
tlondfl Avsnrmlion. '(‘(iih serie;*. then, itiTcr»oito of Die moat uuthentio and 
inofit hiHlorinilly foiopb'te«Ti>nof relnilingdnfn nvailnldc. The cooperation 
nf retail Hrmw- (igurrs are ImMnl on rejsirta from ‘11)2 coniimnics opcrntitiB 
n/)l ninl n’j'rrM’iilii»K :t7.A |H‘r cent of the bdal volume of aalua of de- 

partment and dt’pnr(iurn(i?rd aiKTialty stores in the United Hlatcs — 
nnd the .Vi'nrdiy<yi'ar r^dini'tocnlM in iimlhod of analysis make comments on 
the. nd( 0 |unry niol im lltc melhod of trcntioenl mipernuous. 

A nolo of eniitioit in the text of the rp|Kfrl reinitids readera llial tho data 
in llip rcjKirt havo bn-n Mibioilted, typically, by InrKOr Ktorca, and by atorca 
wliowi I'Xf’pntivcN roiifi'b'r slor** o|H'rntioii from llie point of view of control. 
AUlmugli llio dnlii nmy not U> lypirM of dopartnicnt store relailinK as a 
wholo, it in: tho fi-i lioR id the rovirwor (hat (he report roflecla opcruliiigcoiidi- 
(ioiiH (•{ (he o>"^l f'iKoibr.int nod mo.'ft innucolial alnrea. 

It Ik diHiciill In ~uioiMari.'';e Miniioiiry (ables. Several jminlH of general in- 
ler(^sl should be Imvvever. In IP 1 1, deparlmenl .aloro and specialty 

hlore gri'M mfirgiii wns Mib.«l:nili.ally Idglier (hnn in any nf tho nllicr twelve 
^omp.•l^.■ili^'e y^^’lr^< e'»vered in (he n*|M»rl; and for ilppJU'tmniit atnrc.s, total 
cxpeiiM' wtiK lu'>\er llinh fur any year lllllll, and net pntfit wns substan- 
lifdly higluT Ilian for uny of Die oDut years shown. Ilowevnr, a siRnifieaiit 
nnd simVler iiierru'e in the (mIsI e\|M'n«e jut Iransfndinii uppeared; only 
inrrejj - eij i-i/i’ of lriin*»a* ij>iii niol ineri'aneil iiuinbers of iTaiiHaelioiiH iiiculo the 
prolil m 1 io« iiig |.ir»‘ tbb’. If (|l•p't^lloe|ll hlore.s sUlTer a deerease. in the average 
AMioniit of ■ ali'. nr in Di*' nuiidiiT of todeM, il •eeuis likely Dial they will lose 
tlii-ir ri-i-i ril Kiun**. 

Mr. ICK I'Oro II <li>rn not eoiilnln n 

tnU|iriM II ot«.U cl&iii 
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f'iNnnC’ial «/ DsiswflwnI Sf^sftrv^ 'iirUsS^'tl ll-fj ihn ru* 

porlj isa cw|fffrtttivr nlgriy wilh Sin** NaliorjftJ IWf’rag ->1 Uwarch. 

This rc|w<ll analya*'* iIjr fmanria) j»ral*'iJ!<'»4!l» f<.yrSr<*r< lijjg*' Kirj'arlrricrit 
BtwrpK uvfr a l»pn*y jrar prriml !« a-fw-fiUm ihi’ ?w’MKrf< t-i Jurih for j-lorc 
t'l^praUfin, Iibuit^ upmI f«‘r lhi> anal>ftin 9T<* r»j'Krj'lr<) Ut !iho> r*p'»rt. fViii- 
t1ue!iom$ Br<i lliat Uif* givmsh iftPial^irni rrrtJj* hnv, j.riflhr'l a 

RTimiriB fniaaring l<Mnkn «ii *l»'j»srlun'nt a wrr* LritiR 

KpUI itt5rtrrt!‘inBlv 4" with fjjlrw, iljal nn j^riijwir- 

linn f»f Wf>f=rvrfli i« Uinjt in raah, l‘Hl li«a! I'liOj ilj'-n « f wnrMiifi 

rai<i(al In Inlnl !)«•; anil Ih^i? h\i-A aap'ritt h^\>^ iurrmtard 

(iv<?r till!' IWf'Mly-jrnr jf^riMl I»*»ll4 flrpi'I'5i'l'‘!v aijil iia !i* 

Thfl Curtis I*iil‘)i»lijnR Cnmf'anv 

Frfitick Pr«fwfHtTA nf Mniihuii. I'V II. >* 3 ThRUr IhjfJ'iFUn Puke 

i'liivf'mly IWp. iie, .T.*^ )•)•. II .V(. 

As thca»illirtrslsl<^<i'n tlip iirTfar/*. llji fn|nniil.ffi} r nt-fij fi^r n ilr'i-iiiln) atu) 
6iilhurilativ<* *turly of Kr^-nrh |H«|>nilnliiHM »ml wag^ tk'^-ry "f IIjp I'N'-hlnr;* 
Vc«nth century iwriwl, i».iurr ruaity »<f IV juntprial"! aro 

not rrntlily a^ftilnl'Io and ihp^crnmlnry woiupr ari- e-'m rally j-jfi ialipnl 
or Uw Ruunnary in chafacUr. This n*^*! i« tdUd hy iUv vnUimo 

which Rives rletajlrcl sumniarirK nf heili nmjer anil inim-r I'n'orlj rnhlrilni* 
liana Ui early iKiimlalinn lilcraltiie. I'^'inn in pfTrri a folh r (l>trMn<r<r«l;k(iiin of 
the atilhor'a earlier w«'fk, Frnnrr Fn/ra 
The »(!n;>c of cov rrage is ftrrater than iiolirnled hy hri>ll rIaocp nl Ihe lillr, 
(or population nnO waRe ilteory nn* hmadly ilrrMo-O niol Ihe viriterii rh-all 
with arc the prcdwwirs of MallhnaiN |»oinl of lin.r, f*ol ito^ preniri^orrt in 
point c»f ihoviRlU. To imljte fr»F»u ilafonu of otRaoi&atioo the i?' 
for referentip use, the irvalmciU «f llie piil«jrrl mailer Imt-jhh lo illo-r slrirlly 
clirfinoloKiral nor in lermwof llir^»relj« al iii>.|iii>nr< ». Tin* vrtri'ons vaili-rf* nrn 
ciciill with in (urn. full al^fraels of ilipir norku hi ioR Ri\rn. l>uL fiirlliiT or- 
ganlKAlinu is tHteureLl Dirough Ihrir RnMipiiiR iolo n'\ eral Kr|i<'i<}K iif llinitRhl, 
numcttiuK criiws-rerercnrce, and « delniliMl imli-v. 

It ia ahuwn tlinl aIiIioiirIi flic Kiihjnl of iHiptiinliMii nn ivod ( 'iii^-iih-raMe 
nilcnlhm from French wrilrra of Ihr vevriin-r)it)i nml l iRlil- l olh n-ntiirii'f, 

few nnlicipalcd in any dcRrce Dim MaltliuHiiii iliuirine. Pi-ioion in 

pcricid is ai^cn to hove Ifccii (piilc minmiiioM-Iy iu fnv«r of rmvv th 

as the sure iiieonN Ui imliiina] almiRlIi niid iirortjM-nly. ( hiriio^ l In' i iRlilriiilli 
conlury llio riiyaincrnla anil oilier miiiMMiislM cnioo to I'loplini i^o lln' iin|iiir- 
Unce of ruHoiircrs mill indiialry aa auiirri's of lu-alili., nl iln' ^aiiu* liMte ilml 
tho grnwind lilierri) nnd aacial imhil of vimv rtre^M-d ('iinMilrrolioiiH of iii- 
dividuai wclfnrc, I’lloinciilfl of Ui« MiiUlnieinn doclriio* arr r-li.«»n lo liavn 
appoorod here and there Imlonly a fnw wriU'rs. niiUhly llMniiii'r nnd ^^rl 1 lli, 
woro In a real hcubo precvinwro of MalUms. AllhouRh forriftnera hmvIi as 
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• JlniiK Rkvikwh 

Arlluir Ycunig roiiM cniirliulr? Ihftl Krflnrc VfiiK RufferinR from overpopula- 
tion, llu* r-xiptiuR Fkorinl ilK currciilly nllriiiiilccl to faulty government, 
(lefrctive rronomir! orRmiiKMion. nml iiiAldiMrilmlinn of wealth. 

\ unifii’'! llif'''ry r«f wng‘’n war not In Ik* dcvc'!oiH?iJ until Inter. In the clia- 
eiiw'm of in t iglilr>Mi(ti noitliiry rrAiire, quite imin contemporary 

I'ingl'iiol, llicn' nre hliown to Imvo Ik'oii clriiiPiitK of hu])|)ly and dciiinncl or 
Piil'niHU'ii^v, woHr-fiiinl. niid prridurlivily llteoricH. 

K. 1\ IIUTCIIIKflON 

WniilrntRl'm. 1^. f. _ 

(hi ffir Sl ilhiiml Injrrtncr, hy Ahmlmni Wjilil. Notre Dnmc, 

Itidi.iim: Nolr* IJnito' Mnllir'niAljrnl I.ppliirr‘i, No. 1, 1!)12. *17 pp, 

Tvio |irtililr no««if r<lnlt^tir»l iiifproiiro hnvT rerpivnl coiiRidcrahlo attention 
dnritiR (Im In^t (wr-nly nr thirty yrnht: the tcHting of HUliHlicnl hypolhcncB 
mill lilt* jirohinn of (^'liiimtion. In lliix iKtohlel, rontnininR four leclurcB de- 
livered l*y Dr* Al-rrthnm Wnld nt Notre D.iriie I’nivemily in robniary, 1011, 
tlioi<e Ivko ]<rol>li'Mi»s nro Mni*-!!, ah uHI nn the genernl prolilrni of HlntiBticnl 
infereni e "f \\hir li lliey nre R|Wi-inl n brief Keiieriil review of the Holu- 
tlmiH nidninril f'-r th«‘in is kivim; mid nn npproneli to the general prohlom, 
following roiifKj.i*. di vehiiRil by Hr. Wftld, iH indientnl. Vor the inutlio- 
nmlii iaii «bii wlebeH logian brief nver-iill review of llic prog- 

reroi Ibnl bti'» U'eri nmdi- in infitbi-uinlirnl htnIiHlii-H, mid of Koine of Llm major 
pMblenu* r*lill iiit^-hed. 1 it. Wnbl'M pa|KT mny be liiglily reroiniiiended,^ 
The roiiti'iits an* diviili'd into nix cbapterH: Ibe (ir«t iw an inlroiluclion 
whieh drdinef* lb'* t*Tioiii'*loRy nuf'l. i»rm*iilK the geiierni jiroltlein of infer- 
eiire, mid givi's lb*' rn.io‘M of eHtiiiintion mill of li'Hling a BtntiHlical 

liy|Millii-Ki«. 'I'lo* e«-roi(d rlmplor nnifiderK Ibe eoneeplH inlroducccl by J. 
Nevnimi mid 1 !. S. IVorriOii in ^b•veb^|.illK llieir Ibeory of tCHting mi liypotlie- 
^iw regarding tbi* viibo* I'f n hiiiKb* niihiiowii j'nrmneli’r, and the third cliixptcr 
gives l(. A. l■j^b*•r‘H nppr*'neb to iiitb|iie or point eMinialiiiii of a imrnmotor. 
KMlinoilion of ibe vnbio of n |inrninelor by n I'oididenee Interval, following 
Dr. Neyintm's llieory. its irrilml in t‘li:Miler IV. rnrorliiniilely, the liriefncsB 

of till* pnbliniti.m Ioih b *! lo tin* immy iiilereHling topicH, noUbly 

lesling eomp-Mie bypolli'-:'ei*. ifiliinriliiiK one unknown pnrnniclfir when 
then* nn* n«‘ViTnl unknown purmiielerfi involvi’d in Ibo probability distribii- 
tion, and I'ish'-r'r^ llieory of liibii-iid liimls. However, desiiile their hriofnoss 
mill tin* roie-f'iiji iil i.ini>. ions. Ibejo* four ehapters give n very good outline 
of till* briMe ideas m.ed in Um* llieories of lisber, Neyniaa and I’camon. Dr. 
W'ldd'H IP-.MI rei enl work in developing asymplotieally tiiost powerful testH 
mid a\vinpl‘.lieiilly eborl'-,'! nMilideiiee inlervniH is treated in Cliijlitor V, 
mid jM-veral intern. ling re‘-ii|I.H are given. In llie last elmpler, llin aulhor con- 
hiilerw the geni'ral probboii of Mlalh'lieid inferetiei', .mlliiies the nlep.s timt 
luUHlbe taken to lo.lve it. and gives liih npprom b lo the Kiilulion, llirougli Ine 
eoiisideralion of the risk ..f loss involved in making an incorreiit iiiferenco. 

Allhougb briefiier'T. hash'd l-i.oiiiis.-ioiianf Hulijcels and of del ailed develop- 



Aunsiriin Avrift^n uTiciK- 

iriPntji. IhiFk vprv Itrarffs*".*-.?* hsfli lh«‘ nHvfinUgv «f JeU^r^a Sh»^ ypn<'i<'r nl»Uiu 
quirMy fin C'\rHlfiti ]Ktg,ep nf ibf r>niir4' M’*! <4 gniT* rprjrr, and of 

Ihc! ronr^'jiU siwd i»j irj»rflcr?j f!AU«lifaJ 

I'i:Dnr 

f'l^kljftlira! hisl'Arfliiiiiyj-, 

Tniv^rsily "f f'nlifMrrda. 
llmrkdf)* 

in JH-'Uihi^!v’'n "</ Sfrtni'f'i'Ju^iny /‘atnfTf,. Wanli- 

ijjRS“ii: HuffW'i »*f lK»* JVjjpyj. nhi| Itiirms fit AfttP'-tdl'KaH IV^mniniPi?, 

KH'2, ■-’(iw |«i-. ’MU- 

Tbi« rrixprl, prrj^a.it’tl i*y flatidd l>. KpiI-^* nud HI. I?sud*«*f. lik a plutly 
of Ihr K<^<>|;^n|dlilf di>t(ril''tili*^*ii *<f iMfliinfafluiiDR rnYorr« iii ih>‘ I'nilr'd 
Hod fr*'ha I ho r4K*f«i'}Alivf>«{M*iy lhal iho lUir/WYi *‘f ihr fpriRU* 

anrt iho Ihjroau of Aicrivulhiral iVonoMiiiri* ginrlrJ ratJy in 
The fPiiriKstw of Iho Y<lndy rrs* In ifr«vp!*i|i arrutal*’ ipantpurni'liniMe wnftp- 
enrripr dnlH Ui form llio l>n*i« f«»r fnrthrr nnalylirnf worh X*» |*ail of llir? ro* 
|vt)rl lf< dniKMod Ua r^jdfiirt lln* rra.P'H« for ohNiJR/t* in Ihr* ili>»irilin(ioii nf 
inatiiiifAcliiriMK oarnor^or llao c>cnu«ooir r4«fi’T4'q»|oijff'? nf «ijr)i rlmiiRCPi. 

The Aludy h hnml primafily Ih** t Vj;*>Yiwft‘ »d MamifarHiirnK niul llio 
tiiBfw, elmru, and lal.U'a fomaiitK Iho l?“dy "f ih" rojwiM «rn i^rpsonlod in 
{\\mc‘ wcUon.». 

I (IrwrilpT^ clmuvfA in Iho •li"lfilnilion of mntmfpiT Inrinn warc 
oarncra lielvieon Ihu'J ngad IVd'ii f«*p l)s«* Nnlintt tw a fth"lo. Ih^ m nf'iinro|»liio 
diviaiun«, the 'IK HlnCr^t, (||« nn imliiftlrinl nrrjw^. and vaiimiK city Thcr 

iinpcirUnco of Ihc chn-rirtnc in Ihc ■li»lrilnilinii of rnrnr-rpy Ir iiniicnlcd 
by rclnling them whenever |«wB.il»lc ttilh c«rfc^l">"i(dihji r)iauK‘> in Ihc i^ipu- 
lalinn n\ each nron. h'ufTirit nldtda sre fmiml in lliiKmiiinn 1 m itrri'nrc niitUy* 
lice] flludics whirh would Irate Ihc Rmwih r.f i)i« prt^w'iii mnnu- 

facLuriiiR waRc-ranicr t?rit|»!oyiiJciil in each nr<-ft. 

Hcclimi II coiilNioH tiin|>'a, rhnrla. nml InldcA olnmiitt; rhanR* r in llic din- 
l«riliulinn rif wnfto rnmerA Itctuccn Itctl and llMl' in K*’<'Krn|diii' divi^-imiH, 
iriduHlrinl nrenA, nnd riLy Kmuju for 2-1 ntniinfm'luriiiK ii)>li]v>lrii ^ ninnidcrcd 
impnrt’Uiil Ui ttnlicirin) d< fruiM'. WA^r-cAritor tbila nn* indii-nlt-d nn bnlli llin 
11120 and Ihn lOllU iiin|M hy ctpuidic^v niid (ho ryrhlli^t‘ itiip'rlrtiicc of (‘nch 
county iadctugnAlcd by aliftdinit '‘f ruliNR for .% r;rf<u]i.!<. 'J'hi* lintilK fif IIm‘ 

(^alCRoricA were acl wide crmuRti tlinl ififorinnlion roiihl li> Kivcti for nil 
counlicM in whicli Ihc induwlry Mcrtira viilhmil vioIntiiiR (lio tlirfilosun' nilo 
which fnrhidM Uic llurcnu of llic (hniunit in ro\«‘nl daU of n jilvi'ii (‘ulalilinh- 
inont. It lA jMifyiilih', however, to dirfemi readily whollicr Ihe itnlindry !« «'f 
minor, Binnll. inciliunt, crinddcrAhlc, or Rrent iiii|Mir(nni'c in leriKn nf niitnlii'r 
of wage carncrH in any purtof ihw romiiry. dmrlH nod inhli-f^ arc iirehcnlcd 
to support the unipH by ahowiiiK the dislribulion of ViAro i-nruer« l«y Ri'(»- 
grapliiu divifduns, iiulnatriiU nrena, nnd 5 RroujdnRR of rilii-a for ench luetni-- 
fncLuring ccna\ia bolwccn 1021) and 1U3U inclutiivn. Such infioriiinlioii Hlnmld 
oontributo much to any regiorin! nliidy of tlic selected induHlries. 



■ n<inK RKvri:W'fl ggg 

Kpction in r'lnlainR wmrr** mnlftml in two w«U of tnblcn. The first Bot 
Bhow« Iho iiumlrt'r nf mniiufacloriiiK wnxo rornorB cjojiloycd bcLwucn JSOD 
Biul If.'JU for Un! SUU’u, RMigrAiiliir dKieiona, mIrUia, counUcs, indus- 

Lrinl arrat, and prou|^ of cUh'B. Tlic H'cond i?n cninpriscn linla of Uio citioa 
inclialrd io (lit* vnrioos lily Kroij|><« Im-K-d on iJio and lUOO consufl of 
populftli'in. Ronrrr* dnta oit ll»r HrftLM'l Imvo Irfipn adjuslcd ho ilmt they 
nr»? as ni’iirly as powiiMo roiiivnrablo •»v<t ili« m-yeiir poririd. ThcftuLhnrH 
elml iKrs/' •‘IfilMfb-H niH Im' flio bnnififor fiitiiro historical aiialyscH nf Lho 
dovrlnjuiiMil of llio ^r'(,]j,rap1iH' alriiKtirn of AtiicrifRii innnufaoluriiif' nc- 
Uvily. 

Thn ronniy and ri(y wnj?f*.fnrMar *lnla laiMiVtifii in (IiIk rcpfirt kIiouIcI be 
of jiarlii’ulnr usrfnlio'M to nlaiiMimas, «•l•o||filoiHtH, urul other slndrnls of 
iiiaiiurarliiriiiR ilala hpraiiso tb^y an* iiroloibly ibo only ent of data available 
in wInVh provioiit-ly loibli^lictl miauH data were rovined lo inake the county 
and city fMljHlIrs iinTr ronipnralilr i»vt*r the porlocl. Afony 

cliaiit^ca werr iimdo in Ibr rardcr inildisliod data and, in addition, many new 
figurea Vkcrc added l«y eeltinatiiig the iiiiiiiber of NvaRO carncra for those 
counUca and ciltr« for whirh oejiarAte fiifonnation waa not jircviously re- 
IKirted. 

ChanneR in jo’ojm* of the reiiMis. ilofiriitinii of averaHo >iiniil)or of wage 
canirrA. Rn-ns im ludfd in «ify or mmity hninitlarirM. and coverage of the 
aevrral raii«ij«es « orn in corrcpflng 1 )h! wftgi^-rnrjipr diiln for com- 

parfdiilily. r'-timnU-ai t,f roiiiily niid city MaliMicw lo overcome the lack 
td rnni|il>’riMif>>4vt^ In |iiildhdi«'d i.'MiKiiH data w<'r« ninde ncconliiiK lo accepted 
RtflliAliral jjr'W‘'-dnr/-.v. (JroMl lo haw? bmi rnftdr of l)io informn- 

tioii nvniinblo and it is nrdikHy Ihiil Ihn rrror in iIickd CHlioialen will afTeub 
the nH<fnlhc%)i of tbr lUin. niitiM*rH iinllratn limt the ])OKf<ililo margin of 
ermr iri rntlo r mmoH thr iipitTr ami luwcr limits of their esti- 

rnnli'S r<iuld 1?« d'-l/ rmiiM d willi r^'aMOinldo ncmirary, 

Tlin report is liiulily n'l'MinineiMh'd a nnirro liniik of alaliHtieK lo all 
perform iii(<Ti'Ht^'ci in nnniyriiiK <di»iiK('n in (lio distribution of innnufaeliiring 
wage i<arm'r‘< nr in lonking n gionn) ahidii-.s of .Holerdoi) jonnufaeliiring induB- 
Irics. Its Aionll riir-l fnr tin* wruUlinf nviiiliddv iidornmlion niakcH llio bulletin 
CfliiM'lally allraclivo. 

Dkcau L. KNDJ/Gn 

Xnliminl Itosmircoa T'launiiif; Hoard 

/m/jrfriof .s'foti’tiV^', bv 11. A. I'rveiniMi. New Yt»rk: John Wylie & Honn, Inc., 

IWU. ix, J7.S pji. 

I'rmhodlrjn roiild l>i* inrro-'Jri-iI by lliirly fu'r ri>nl, and (^ohI.s could bo de- 
creased by n lik*' aniiMinl, with a i->irr<<h|ioiiding iin]irovi'nii‘iil in (iiiality, if 
llm |iriin'i|tb-n of ([nalily ronirol wito l*i be ni»j*li»‘il in prmliMdiim, in place 
of llio I'odve-filionally oi’('o|iC4-iI inhtn-Tlifm inrllnKlfi non' ii.srrd. )ly (|iJolily 
conlrttl is imi'llcd r^loblifbinK » ‘piidia b*vcl and an rcgubiLioK and controlling 
the iotils of production nod Hut inanufncliiring proccHH an llml this ciunlin is 
always oblaiiicd. 



AWMiJs ns »)?- A'v»f»rn,Tio»(- 

At prc’r^^'nt Ih'" H-rr^jilirfl m nj'^l jjiakip ihp j*n’»tl‘ 

ucit and Ihpn it U* nn infl{W’r!<»r ir^t m rri,Ut.rr> r,r rr-irrSinu. ThU 

puiaranlr^R lljr rj»>}sjiri>'*r a ^juatily Vul r*'’5 iviAi.r'’ )'riKliic«r 

aigAinfil U»!w Irnni and ifffrf Jiv^ 'R"ri*jjar'='K>P f hrr«>4! i>i l^iin pjwijla^ 

i« ultimHUly a!>?''r3*^d l»y IV rfiJi^nni^r wiliirij jrn’s!!» in }<iikJ*« » i^rirr IVo- 

(luclion if* rrnSrii S^d l»y Hai* niiv-ial tljjs ri rjuirr jt 

KfirkiiiR Ih^ i*r<v<|iiir i <»r prfajij^jjig < f ur.jt’t aiul tt^ 

onlrrinfi, nnw iiialrrinl'* in nr»kf I"* n-ak#’ 8l<p TKi^t nf 

man irnwr r and i« 

Il JiAR If'JiR Iw'cn rr-f'^Rnui-d llial !ju;j h>r!!)i«r|», ndiila 

BaUfflfni'l'try l»< Ihp *ImI ij<i! !•'« j^rj-diji iiriri nr 

Inwrr fof Ihr* j'Ti'tflnr''r ‘Hi*' ajna?n<ji itirjR i» l!ial maT5fi!ifariiirf*rf« Imvp 
lH*pn j'alii'fiH l‘i *'rRrtni7<» and Iurr* a |t7''*<|i)( i^-uv and n j tliiK 

argatiia-almn wiih an inpj*i“rh''.j» d^'isiilnnnl wiOi a»jJjtMh«y «*» rrjrcl Mic 
]innlTirl made* V«y mnrin{»'rtMiiriR U \v llinl l\in 

[iirinriidr^fi of pr/TrTjllir*? iDPjwriirin have rrr^^j’kr^jl aHf rdi<>i) in vit!w 
of ilie Lr!?inPrid<uiH l«* sj««‘»laR'' ‘IniifiR loamifa'rhiiijiR, 

Dr. Hlmwlinrl, fd Urn Hrll ttr‘tiiuUr»\ i)m {rnddMii n fpw 

ycara aR*«, fttid as «. crputl id 1««» rffMiU. a r-mMfjr raldr' nmoiitil of 

work liRN l»rc'n dorif in llip laal half dowr-M \>ara 1^* r'fjda«'»’ Ihf* I'oul mtirlcni 
inafKMlioii ci|WHlioi) viilli (•r>«{«(’r orntridm diinuR loamifnrhirltiR ihnL iKr 
dwlml qiialily IpvpI rnifthl l»o inairtlatord doring Mjo lononfnt-lnrioR 
Uu(n rmUiciiiR rnjrriiona lo a rriirdntiint. 

In liifi new lf<K4k, I'fidcfwor I'rwionn ImnaUArlrd Ih** iTKiMpru of qiuilUy 
COniNl in n novel l>iil c^flrrliv*' lonniirr. l(n nlart'i foil hy d'donoihinK lii^ 
Miswpr Ui Dm qMi^lioic of two or mnrt' loU of niaurmh*. did lliey nil ronie 
from Dm nainc iihiverno. or, in llm lonKnoK^ r.f ilji* flhojt lonn. wi’m Do*y nil 
produced under ideiilicnl comlii.i»in%? lii olln r word*', Trojef-or IVeernini 
ftiven n mallmninliral nnlulioii for Dm nRc'-oId prold*-m of proKahilily ; 1 m Dm* 
diffpwncc bcLween hdfl whnl rtdRiil Im exi^^rliMl ilno !<< rliaiire, or are Die 
lam jiiKiiilirantly difrereiil from eneh Milner? 

I'roin Dim Professor Kr»'»'hJh« piihihoIa Dm ««** vd vojiclntiou iimi 
Die nimlyHN of VArinnrn to Im npiOieii l«i iimiiiifnelnrinR njmrHlioiiH diirinK 
Dut rnnmifAcluriiiK r.yrlo. t^nforliiiinlely. on DiinMddio'l. I’rofi Kio>r I'reriiiitiii 
do&B nnl Imvn tun much Ui my nlxml Dm e(«iilrii| of qtialily ngi|>lii!i] (n Die. 
mciUl wnrkiiiK iilclufitrieR, llnwcver. Dm qnnlilv eonlrol eii^iiiirr will (iiid 
Ihin aludy n |iniclicnl Ritide, DumirIi i<oMiev,'}mt too iiiftDi<-iiiMlii'-'d for Die 
ordinnry nhnp mnii. I’ltdCBSor FrmiiAii ntlonipm to ri-I nromol llii‘« ililliciilly 
by imgroRUling info at'imraU* HccUonn Dm inoro Dn'^irolinil (rcalNmiit id Dm. 
miiDicinnUcn of Dm prnblent. 

T)in tnhl^ nl Die end of Dm hnok nro n liri<iii to the porioim Hliideiit id tliin 
Bubjeot, ainca in Dm ptiNl )m lm.A had to k<i to Imve n iho'eii btM.h'i lo kcI DiIh 
information. 
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